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Mathematics Prove — Emotions Rule 


IT WAS IN 1912, or thereabouts, that the roadmaster of a 
railroad applied mathematical reasoning to his job. In 
that day, 100-pound rails were considered highly sub- 
stantial. But it was hard to keep them in alignment, 
track maintenance costs were high, traffic delays frequent. 
The roadmaster figured that with 125-pound rails and 
good stone ballast, maintenance costs would be reduced 
and traffic speeded up. And more ton-miles per day 
meant more revenue, more profits. So he proposed, 
argued and persisted to get authorization for his track 
rehabilitation program. His figures were indisputably 
correct and his management had no answer for his cold 
facts. Reluctantly they permitted him to go ahead with 
his plans, which he did, and spent several millions. 

Then came a lull in business and a board of directors 
meeting. They gasped at the expenditures and ignored 
the significance of the results achieved. So they fired the 
roadmaster. 

Came the war with its unprecedented demands for rail 
transportation, and this particular railroad handled more 
ton-miles of traffic than any of its competitors were able 
to, and spent little for track maintenance. And millions 
upon millions of dollars profit flowed into the coffers of 
this railroad. The stockholders were jubilant: the direc- 
tors smiled their satisfaction; the ex-roadmaster was 
down and out. 

The first reaction to such a tale, and it is a true one, is 
to damn the management and pity the ex-roadmaster. 
But let us first listen to another tale, also a true one. 

Once there was an advertising manager who had no 
advertising to manage, although his company was the 
world’s biggest in its field. He told his tale of woe to a 
sales minded friend who told him to quit high-pressuring 
his management with irrefutable facts and figures and to 
resort to sales psychology instead. The advertising man- 
ager got the idea and at the first opportunity tried it. 

On a balmy night, walking with his vice-president 
along the boardwalk of a famous beach resort where the 
company was holding a sales convention, the advertising 
manager remarked about a large and magnificent ad- 
Vertising sign that stretched seaward along a pier. The 
blurred reflections of the brilliant electric bulbs in their 
Various colors intermingled in the dark green water with 





the foam of the rolling white caps. To one noticing the 
sign in this setting for the first time, it was an inspiring 
sight and the vice-president was loud and sincere in his 
praises, upon which the advertising manager commented: 

“There is only one thing the matter with that sign.” 

“And what may that be?” asked the vice-president. 

“Simply this, the name of our company instead of the 
name that is there, should be on that sign,” casually 
replied the advertising manager. 

After a protracted silence the vice-president turned to 
his advertising manager who had no advertising to man- 
age, and said: 

“Get a ten year lease on that sign at once, to start as 
soon as possible. Buy out the present leaseholder if pos- 
sible. It’s time for us to begin advertising.” 

And thus began an international advertising campaign 
that used billboards, magazines, electric signs and all 
other means available. And it is still going strong. The 
advertising manager is now a vice-president. 

Moral: Not all problems can be solved by mathe- 
matics. Especially those concerning human relations. 

Mathematically trained minds, such as the engineer's, 
are so often completely out of step with the political, 
economic and social thinking of the day. An engineer 
will insist that two plus two will always equal four, even 
though everybody else, wishing it to be so, calls it three 
or five and acts accordingly. Though the mathematical 
proof be irrefutable and compels acknowledgement of 
the error, people hate to be convinced. They prefer to 
convince themselves. Convinced against their “better 
judgment,” they are quick to blame, for any reason what- 
soever, those who convinced them. 

Thus it is that one must be careful in trying to change 
beliefs and convictions that we know are wrong and we 
must restrain ourselves from trying too hard to prove 
they are wrong. More often it is by a subtle appeal to the 
emotions such as love, hate, fear, ego, conceit, the sense 
for fair play and the other human inconsistencies, that 
truth becomes accepted and sanity prevails. 

And so it is with changing the mass thinking concern- 
ing many of the panaceas that rule the world, even unto 
many of those that hedge us today and threaten to destroy 
the institutions essential to a prosperous civilization. 
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DIE-CAST OR STAMPED 


Design Advantages and Relative Costs 


HERBERT CHASE 


Comparisons of the economic factors that enter into the choice 


between the use of die-castings or of stampings with cost data 


on parts that have been made by both processes 


EARLY every product engineer 
who designs or draws specifica- 


tions for small to medium size 
parts is faced with the question: Shall 
the parts be stamped or die-cast? Nat- 
urally, no categorical answer to the 
question can be given and no hard fast 
set of rules can be formulated. Metal 
products made by other processes such 
as sand-castings, forgings, screw-machine 
products, or cold upsettings may be 
chosen logically. It is proposed in this 
article, and another which will appear 
in the coming October issue, however, to 
confine consideration to stampings versus 
die-castings; and to state in general 
terms the advantages and limitations of 
each. 


It is fully recognized that there are 
many variables in nearly every design 
and that compromises based on judg- 
ment, must enter into the decision 
whether to use die-castings or stampings. 
Sometimes either may give equally satis- 


factory results but it is assumed that the 
objective is a satisfactory result at mini- 
mum cost. Often which to select, die- 
casting or stamping, is puzzling. There- 
fore in this article special attention is 
given to parts for which either type of 
construction may be or has been used. 

The term “stamping,” as here used, 
refers to parts sheared and/or formed 
from sheet metal and in which changes 
occurring in section thicknesses because 
of flow of metal in forming are inci- 
dental. Processes which might be desig- 
nated as cold forging, including swaging 
or hot forging, in which great changes 
in section thickness take place are ruled 
out, not for lack of utility, but because 
their admission here would be likely to 
cause confusion. 

An engineer with a prominent maker 
of stamping presses, who reviewed this 
article during its preparation, contends 
that, since some of the same presses 
used for stamping are employed also for 


swaging and coining (really cold forging 
operations which effect marked changes 
in section thickness) products of these 
operations should be included in com- 
parisons with die-casting. The author is 
not unsympathetic with this point of 
view and fully admits the utility of 
swaged and coined parts. Nevertheless, 
he considers that the number of such 
parts made if compared with the quant- 
ity of die-castings produced is so small 
that their exclusion here seems fully 
justified. 

By “a die-casting” is meant a product 
formed by forcing molten metal under 
pressure into a metal die as distinct 
from castings made in sand and in so 
called “permanent” metal molds filled 
by gravity. The die-casting alloys here 
considered are non-ferrous and are based 
chiefly on zinc, aluminum and copper. 

Some important advantages and limi- 
tations of stampings and die-castings 
have been summarized in general terms 
in the Table. The notations are not all 
of equal weight and apply especially to 
more or less “border line” cases in which 
either stampings or die-castings could be 
used. Although the Table can be con- 
sulted to advantage when making a 
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choice between a stamping and a die- 
casting, the particular and essential 
conditions to be met should also be con- 


_ sidered. If conditions do not automatic- 


ally rule out consideration of one or the 
other type of part, then the admissible 
evidence on each side should be weighed. 


T Frequently it will pay to design the part 


for stamping and also for die-casting 
and then weigh the advantages of each 
as shown by cost figures based on esti- 
mates. Many assemblies profitably em- 
ploy both stampings and die-castings. 
As the subject is studied, it becomes 
apparent that a logical selection is not 
always the “open and shut proposition” 
jt may appear to be before the facts on 
both sides are weighed. 

It is evident that a much more rapid 
production and a wider choice of metals 
are among the major advantages of the 
stampings which possess all the superi- 
ority of wrought over cast parts. A pre- 
ponderant proportion of stampings are 
made from steel, which is relatively low 
in cost. Steel stampings can be tem- 
pered and have many desirable proper- 
ties, such as hardness and ability to 
withstand higher temperatures, not pos- 
sessed by die-castings. For a given 
weight the stamping possesses greater 
strength and toughness and is some- 
times easier to finish. Stampings, how- 
ever, cannot be made so complex as can 
die-castings and often they require many 
more die and assembly operations. 

In addition, almost every metal-work- 
ing shop has from one to scores of stamp- 
ing presses, whereas relatively few have 
die-casting machines, the production of 
die-castings usually being left to those 
with special experience in this art. The 
die-casting industry is younger and much 
smaller than the stampings industry. It 
is not uncommon for stamping presses 
to run from 50 pressings a minute up- 
ward, whereas, although speeds of 1,000 
cycles an hour (or about 15 a minute) 
are attained with some die-casting ma- 
chines, 300 to 400 cycles an hour (say 
5 to 7 a minute) is fairly fast. 

Although opinion to the contrary is 
sometimes erroneously held, tooling for 
the die-casting is often lower in cost 
than for the stamped and formed part. 
Here tooling refers to true production 
tools including dies and other supple- 
mentary items that may be required; it 
does not refer to temporary dies which 
are made, especially for stamping, for 
trial purposes or short runs. 

Specific examples will show there are 
many parts for which the die-casting is 
the more economical, tooling costs con- 
sidered, especially when the production 
tun involves moderate to fairly large 
quantities. As quantities required in- 
crease the greater rapidity of the stamp- 
ing process begins to count and even 
though several machine and assembly 
operations are involved, the net cost of 
the stamped products may become lower 
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Comparative Advantages and Limitations of 
Die-Cast and Stamped Parts 





Cuoice or METALS 


SIZE oF PART 


PHYSICAL 
PROPERTIES 


COMPLEXITY 
oF Form 


VARIATION: IN 
SecTIoN THICKNESS 


DIMENSIONAL 
‘TOLERANCES 


APPEARANCE OF ParT 


SMOOTHNESS OF 
SURFACE 


CHOICE OF 
FINISHES 


Cost or Dies (Includ- 
ing those required for 
fin removal) 


Cost or Parts 


WASTE IN ScRAP 


Propuction Rate 


Die-Castings 


Limited to relatively few non- 
ferrous alloys 


Max. size smaller than for 
stamped parts 


Generally inferior to sheet met- 
als, especially steel (Some ex- 
ceptions ) 

Have granular structure char- 
acteristic of castings, sometimes 
including porous sections 
Non-rusting, the zinc alloys 
most frequently used cost less 
per lb. than non-rusting sheet 
metal for stamping 


Extremely complex parts pos- 
sible in one piece and in a 
single operation 

Side holes, ribs, special forms 
of recessing, bosses, bearings 
and threads are produced in a 
single operation 
Integral rivets or 
can be cast on piece 


fastenings 


Almost any variation 


Dimensional accuracy good 


Square edges and fine detail 
usually better than for stamped 
parts, also shapes not feasible 
in one-piece stampings 


Sometimes inferior to sheet 
metal 

No ripples on polished surfaces, 
chance of warpage in polishing 
less than in drawn parts 


Ample for practically all needs 
but not quite so wide as for 
stampings 


Often lower than for stamping 
dies 


Usually higher than for steel 
stampings especially in large 
quantities. Often lower than 
for non-ferrous stampings 


Small 


Rapid but usually slower than 
for stampings, although several 
identical or dissimilar parts 
can often be cast at the same 
time in same die 


Stamped Parts 


Much wider than for die-cast- 
ings 


Almost unlimited 


Stamped parts can be made 
lighter in weight than die-cast 
parts of equal strength 
Possess the advantages of 
wrought over cast metals 


Often require extra operations 
and assembly work especially 
when combined with other 
stampings or screw-machine 
parts 


—— s 


Very limited in single pieces 


Spring-back hard to control on 
drawn parts and tolerances 
often have to be greater than 
for die-castings 
May go out of shape when pol- 
ished or buffed 


Minimum radius at bends and 
edges or corners is equal to 
that of the metal thickness. 
(Square corners and sharp 
lines can be secured, however, 
by line coining) 

Ripples and draw marks are 
often hard to avoid 


Excellent 


Ripples and/or draw marks 
may show on polished surfaces 


Almost unlimited, some suit- 
able for lithographing and 
porcelain enameling 


Higher, especially when the die 
is of the progressive drawing 
type 


Preponderant quantities made 
from steel are usually lower in 
cost than die-casting alloys 


Often considerable 


Very rapid and often automatic 
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than that for the equivalent die-casting 
even if the investment in tools is higher. 

For small parts another highly impor- 
tant consideration enters, that is, several 
small die-castings, including quite dis- 
similar parts, perhaps for the same 


mechanism, are often produced in a 
group in the same die and often two 
or more dies can be run simultaneously, 
thus multiplying the production rate and 
also reducing the cost of tooling and of 
die setup. Hence, if the designer de- 
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| cides to die-cast one part of an assem- 
Í bly, he may, at the same time have sev- 
| eral other small parts cast at only a 
| 
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slight additional cost far lower than they 
could be produced by other means. This 
applies especially to quite small parts: 
not often to large die-castings. An illus- 
tration shows a “gate” including several 
parts cast in one operation in one die. 

Still another consideration. the stamp- 
ing as here defined is essentially a piece 
of uniform section thickness., whereas 
this is seldom true of the die-casting. If 
the stamping must have a hub with a 
key; or act as a bearing; or have a 
projection, a fastening lug. a cam, a 
shaft. or a driving gear which requires 
a thickening of section at some point. 
such part, in general. must be made by 
some process usually requiring extra 
tooling and extra assembly operations, 
whereas these and similar parts ordin- 
arily can be made integral with the die- 
casting, often at negligible extra cost. 

Many assemblies combine a die-cast- 
ing and a stamping with great advantage. 
Also stamped and screw-machine inserts 
are often used in a die-casting where in- 
creased strength or hardness is required 
or where the shape cannot be formed by 
die-casting. Alert designers ought not to 
overlook these considerations. 

One highly competent designer who 
has at his disposal well organized de- 
partments to produce stampings and die- 
castings states that, in deciding which 
to use he considers first, strength; sec- 









































Die-Cast Pulley 7/8 bades 


jas shown 










Pulley with ventilating vanes for driv- 
ing a small lighting generator. Made in 
a one piece die-casting, it weighs about 
twice as much as the stamped assembly 
and costs approximately 17 cents each, 
or about 3 cents more than the stamped 
assembly. But this saving is not realized 
until a quantity of 100,000 is reached. 
Since the year’s requirements approxi- 
mate 300,000 the saving in stamped form 
is worthwhile even though the dies for 
the stampings cost approximately $1,200 
as against about $580 for a single-cavity 








ond. life; and finally. cost. If strength 
and life are adequate in either form and 
the number of operations required do not 
exceed two or three, the part is likely 
to be stamped, since the quantities are 
nearly always large enough to amortize 
tool costs quickly. If, however, a part 
will require more than two or three 
operations. the die-casting is quite sure 
to be selected. Moreover, if it proves 
economical to die-cast one part. several 
others are likely to be so made in a 
single combination die, because their 
casting cost will be almost nil. There re- 
mains the cost of fin removal and per- 
haps of some machining, but these proba- 
bly would be needed whether the parts 
were stamped or die-cast. 

Advantages that can be obtained with 
sand casting or some other type of pro- 
duction should also be weighed. No arbi- 
trary design should be laid down with 
production a secondary consideration. 

Weight and minimum section thickness 
sometimes favors the stamping, although 
small die-castings have been made in sec- 
tion thicknesses as thin as 0.015 in. As 
size goes up, the section thickness usually 
has to be increased somewhat in the die- 
casting. this is not necessarily so in the 
stamping unless stiffness is a factor. If 
the die-casting and stamping compared 
are_exact duplicates, both as to shape 
and to dimensions, including section 


thickness, stiffness is then purely a func- 
tion of the materials and is likely to 
favor the stamped part. Often the die- 
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casting is stiffer because greater si. tion 
thickness is required. When longitu. lina] 
ribs are used, for example, along a die- 
cast tubular part joined to a flange the 
ribs increase stiffness at an insigniticant 
extra cost. Although similar ribs can þe 
used also on some stamped part- the 
added cost may be prohibitive. 

Finishing costs are also more or less of 
a standoff as between the two types of 
parts, sometimes favoring one and some- 
times the other. An executive with a 
prominent company making both stamp. 
ings and die-castings in large quantities 
states that in general. it is easier to pre. 
pare a stamped surface for finishing than 
it is a die-cast surface where the surface 
is long, large or flat. Where the piece js 
small, the die-casting is the easier to pre- 
pare for finishing. Rejects may run 
higher with the die-castings, however, 
because of small surface defects. This 
executive adds: “There is no doubt as 
to the superiority of die-castings over 
stampings when it comes to holding cer- 
tain significant dimensions. Once the die 
is correct and the casting cycle worked 
out for correct shrinkage, the die-casting 
will remain uniformly accurate. 

Fins or burrs often have to be removed 
from both stampings and die-castings 
and such operations as drilling, tapping 
and reaming may be about the same. 
Punching holes in zine alloy die-castings 
can be done as readily and as cheaply as 
in sheet metal. Often this is done when 
it proves cheaper than coring or drilling. 






















0.666|. 1"_, This face notto 

18 blades.. 0.035- =I ៗ Tunout more 
` KZ -<a| \thand.0ls tot- 

3 រំ > \a/ indicator 





\ Electric i 


ស ដអ 









furnace readin 
—— 9— | braze.--~ រ 44 v 
` J — © S 
8 — J រ ឈា 
3 o— : ' : —r ek 
S — 1: 28 
+ ចន — ‘ovo 
—* “85: , ន ងរ — 
SES bP a J 
S z — d : ' ន NS 
a —8 —8 — —3— Š- — 
RS * គី ខិ : Nv ' 3" Ig 3 ៦ N 
y,- WPi p a N N 
* E: S i [ យ ee 
0.6245 ream chamfer = ; | | ក" -g 
ន ស ' — — ុ % ន 
B i i mes i a 
dea" pa ! 
| 2 4 a era 
16 ស ក 7” ` | | . — A 
1" ‘32 | ed | Bottom ofgroove £ S This face must not J 
fh. ~ ig រ” | not finished 91 0.6695 \e. runout more than / fe~ 2៩ ១ .----- 
à | ៩ ស 0.6685 0.008 beyond face Fs ae 
7 le If *---- ream of hub or 0.020 un- Curl tight over edge 
Section B-B der face of hub of pulley flange 


die-casting die. Production rate for the 
stamped assembly is about 50 per cent 
greater than for the die-casting, although 
it involves eight operations, including 
making the hub (a screw machine prod- 
uct) with keyway, as against four on the 
die-casting. The steel pulley is built up 
from two dished stampings 0.062 in. 
thick, assembled and then staked and 
brazed to the hub, a third stamping form- 
ing the vanes (0.042 in. thick) being 
assembled by crimping over the flange of 
one side of the pulley. Accuracy is said 











to be equal and dynamic and static bal- 
ance on both is held well within the 
specified tolerance of 1% ounce-inch. Al- 
though the manufacturer states that 
neither has any advantage over the other 
in finished form except as to cost, there 
is little doubt that the steel pulley is 
stronger and would prove more resist- 
ant to wear from a slipping belt, al- 
though neither strength nor wear appear 
to be a problem. The die-casting is better 
in appearance and is non-rusting, consid- 
erations which are sometimes important. 
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Ash receiver for car seat backs which 
is fitted in with only the edge of the 
flange exposed. Dimensions are not re- 
quired to be close. Stamping is cold 
rolled steel chrome plated and presum- 
ably the die-casting is similarly finished. 
Die-casting cost nearly twice as much as 
the stamped and drawn part and was 
used only as “emergency construction” 
(presumably until the stamping dies 


Clock ease die-cast in zinc alloy has 
section thickness of 0.034 in., the same 
as that of the sheet brass from which it 
was originally drawn. Stamping cost was 
one third more than for the die-casting. 
The die-casting dies cost one quarter as 
much as dies for making brass case. 
Stamping required five operations. One 
casting and one trimming operation com- 
pleted the die-casting. Considerable 
scrap loss occurred with the stamping; 
Virtually none with the die-casting. When 
buffing the brass case, draw marks and 
tippled surfaces showed and, because of 
the relief of drawing strains, the cases 
distorted so badly that they were not 
salvageable. Substitution of the die-cast 
case overcame these difficulties. As the 
die-casting was identical in dimensions 
and shape with the drawn case, new 
assembly fixtures were not required. 
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Stamped Part 


Section A-A 








Section A—A 


could be completed and the part put into 
production). Making the stamping in- 
volves eleven operations and it is pro- 
duced at the rate of 663 per hr.. the die- 
casting requires four operations with a 
production rate of 250 per hr. Weight 
per 1,000 pieces is 250 lb. for the stamp- 
ing and 400 lb. for the die-casting. Ap- 
proximate quantity required per year is 
350,000 ash receivers. Material cost for 


Small parts for a vending machine are 
readily produced simultaneously on a 
single gate, using a single combination 
die only 6 in. square and costing not 
over $400 including tools for removing 
flash. The castings appear somewhat 
rough, because the flash has not been 
removed, but they are clean-cut and accu- 
rate in contour when the flash has been 
sheared off. All of the six parts could be 
stamped, of course, but if so made, each 
would require a separate die and sepa- 
rate production and even then would not 
be complete without the addition of 
screw-machine parts to form hubs, pivots 
and cams which are integral with the 
die-castings. Stamped parts would be 
harder, stronger and more resistant to 
wear, but parts die-cast in zinc alloy are 
entirely adequate for the service condi- 
tions encountered. 
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the stamping is 1.659 cents and 2.966 
cents for the die-casting, labor cost on 
stamping is 3.26 cents and for the die- 
castings is 7.19 cents. It is presumed 
that this part required a bright finish 
only on front of narrow flange. Had buff- 
ing all over been required it is probable 
that the stamping, like the clock case in 
the following example, would go out of 
shape and be unsatisfactory. 





Saucer-shaped die-casting with a 
beaded edge or rim and a central tubular 
portion which is serrated on one end to 
prevent a mating part from turning after 
assembly. It is produced in die-cast form 
as shown at a cost of $2.87 per hundred. 
The die cost $325 which included the 
tool for trimming flash. The section 
thickness, except at beaded edge, is 
about 0.030 in., and the outside diam. is 
4°34 in. When it was proposed to make 
this part as a stamping in steel. a large 
producer of stampings quoted $3.30 per 
hundred pieces plus a die cost of $1.000. 
These prices did not include the serra- 
tions at the top of the tubular portion 
which in the stamping involved an extra 
operation not included in the price and 
which in the die-casting did not involve 
this extra. Quantities involved ran from 
100,000 to 250,000 pieces. 










Modern Designs 


Labeling Machine Has Suction Feed 


Air pump 


Automatic in operation, the Pony 
Labelrite labeling machine, design super- 
vised by George W. von Hofe, vice pres- 
ident of the New Jersey Machine Corp., 
utilizes an air circuit interlocked with 


Suc tion labe/ 
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Adjustable 


hopper 
guides = 
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Adjustable hopper guides insure 


accurate register. The contents of the 
hopper are automatically raised to com- 


Spring-loaded 
clapper valve 


Nori e motor, lš ey oe wit/) 
bur/t-rn speed reducer 
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tro/ 


machine operation. Shape of labels 
does not interfere with accuracy of reg- 
ister, and all parts for changing sizes 
can be made in any nominally equipped 
plant. 


et 


pensate for the reduction in number of 
labels as applied. Machine will handle 


labels down to 7/16 in. x 7/16 in. 
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Nozzle 
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Pressure 
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clapper valve 


Schematic air circuit, as used 
this machine, shows how both pressure 
and vacuum are used in label feeding. 
The labels are separated by a jet of 
air at the top of the hopper, to insure 
feeding only one at a time. A suction 
mouthpiece, conforming in shape to the 
label, picks up the label, carries it 
across the glue roll and places it in 
position on the container. By tripping a 
mechanism, a vacuum operated clapper 
valve prevents the contact of platen 
with the glue roll, unless a label is in 
position on label pick-up, which causes 
suction to hold clapper valve in. 


Main drive motor 


\ 


lariable speed 
v-belt pulley 


Speed * 
eT OTE Le 
arm =~ 


Tengion regu/ating 
idler pul! 


Speed adjustment on the smal! ma- 
chine is by expanding V-belt pulley: 
larger sizes have a built-in speed reducer. 
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A thin film of adhesive is applied screw adjustment on the lower glue roll plication of an excess amount of glue, 
to the label by means of a fountain glue limits the amount of adhesive applied 
roll which transfers glue from the res- to the label to a minimum essential for 
ervoir to the upper glue roll. A thumb- proper adhesion and quick setting. Ap- 


which would ooze out from under the 
label upon contact of the pressure pad, 
is thus prevented. 
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Air eireuit. Pressure line carries air through air cleaner and Cleaning of the glue rolls is accomplished by replacing 


then to the label separating jet at the rear of the hopper, glue pan with water pan. Throwing lever moves glue pan from 
while the suction line of the pump connects through the under the rolls, which then rotate in the water and automati- 
spring-loaded clapper valve to the label pickup mouthpiece, cally clean themselves. 


Hand and conveyor-fed types have 
hot shown in this illustration. 


standardized features. 
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Designed and built by A.C.F. Motors 
Company, the new Santa Fe buses are 
an excellent example of the combination 
of aluminum alloys and non-heat treated 
alloy steels to achieve light weight. Max- 
imum passenger comfort is provided by 
year round air conditioning designed in 
cooperation with the Carrier Engineering 


Corporation. Aluminum alloys 17ST and 


Hot water heating coil 


Hot water inlet 
| Evaporator — —— 


wt 
* É 


PLD 


Pewee 
* 


"គ 


Condensate 
drain 


connection 
j Liquid 
Expansio n solenoid 
va/ve vo/ve 


Air conditioning unit consists of an 
evaporator, liquid line solenoid, thermo- 
static expansion valve, air circulating 
fans. and air filters. The air circulating 
fans have two speeds, one for summer, 
the other for winter. 









Modern Designs—New Air-Conditioned Buses for Santa Fe Trailways 


eee 


ន. | aoe See 


5253 are used for the underframing; 
the engine supports and cross members 
are fabricated of Cor-Ten for greater 
strength and fatigue resistance. Floor 
of laminated wood is sealed at edges 
with asphalt compound, insulated with 
Masonite and covered with linoleum. 
Glareless illumination is provided by 
plastic post lights and flush plastic ceil- 


Unloading solenoid 


Condenser 
Liguid line valve 
Check valve 


Refrigerant compressor 


Condenser unit is a self-contained as- 
sembly consisting of an air-cooled con- 
denser, two condenser fans, a three- 
cylinder compressor, four-cylinder gaso- 
line engine, a liquid receiver, strainer 
and an unloading solenoid valve. This 














a 


ing lights. Conditioning equipment is in 
two units; a condenser located under the 
floor and an air conditioner located in 
the front hood over the driver's position. 
Bus drive engine is a Hall-Scott horizon- 
tal type six cylinder engine, serviced by 
removing unit assemblies. The engine 
thus can be overhauled quickly by sim- 
ply replacing units. 





Liquid receiver 


Compressor 
discharge valve 





L 
assembly is suspended from the under- fy 
frame of the bus by rubber mountings ( 
which prevent the transmission of vibra: fa 
tions to the structural frame. Condenser ci 
unit engine has its own water pump but st 


is connected to main engine radiator. 
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Engine 


Loading on compressor engine js 
fully automatic and varies only with the 
cooling demand. When the temperature 
falls the thermostat valve opens the cir- 
cuit of the liquid solenoid valve, thus 
shutting off the supply of refrigerant to 
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the evaporator, from which the com- 
pressor pumps the refrigerant through 
the condenser to the receiver. With 
refrigerant to the evaporator off, suction 
pressure drops closing circuit to solenoid 
valve, thus unloading compressor. 


Compressor engine is started py 
momentary closing of the double pole 
starting switch which energizes two cir- 
cuits, the first closing the motor relay to 
start the engine and the second energiz- 
ing the unloading solenoid valve which 
opens the refrigerant by-pass line on the 
compressor, thus making certain that the 
compressor and engine are unloaded 
while starting. 

When the engine has warmed up, the 
control switch can be closed, energizing 
the thermostat circuit and giving thermo- 
stat control of the refrigerating cycle. 
The ignition circuit receives current sup- 
ply through the second pole of the air 
distributing fan’s high speed switch, 
hence it cannot be energized unless the 
fan is operating at high speed. 

During cold weather, circulation fans 
are used to provide ventilation, and a 
heating coil through which circulates 
hot water from the engine cooling system 
is incorporated in the evaporator to warm 
the air. The flow of water through the 
coil is controlled by a thermostat. The 
bus is also equipped with two recirculat- 
ing type heaters that are located under 
the seats. 
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Modern Designs 





difficulties 


Assembly encountered 
when using a single piece bottom open- 
ing radio cabinet were eliminated by 
this design. Front and rear panels and 


top cover, separate molded plastic 


bly operations. Upon completion of 
radio hook-up, top slides down on 
tongue and groove, and is held to radio 
base by four which enter 
threaded inserts in cover. Difficult deep 


screws 


pieces, eliminate close quarter assem- drawing operations are eliminated. 
Combination utility Computing Wellelectrically _ 
drower and sliding machine eguipped from inside 


shelf 





Stainless linoleum 


top 





Three section assembly allows var. 
ious color combinations, such as white 


panels with black cover. Cabinet of 
Plaskon, designed by Olson Designers 
for Clinton radios. was molded by Au- 
burn Button Company. 


Built-in computing machine | 
this new Comptodesk swings into a 
dust-proof chamber when closed, giving 
a smooth-topped desk. The machine is 
thus protected from theft, accident, dust 
and water, yet remains readily accessi- 
ble. Desk is of all-steel welded construc: 
tion, with the top reinforced for rigidity. 
Desk height of 28 in. instead of stand- 
ard height of 30% in. is claimed to al- 
low better posture positions for women 
operators. The desk has electric con- 
nections on the inside. Crinkle finish 
is olive green. 


Random Jottings About New Developments 


booth for factory 
phone service has been developed by 
the Acoustic Division of Burgess Bat- 
tery Company, Chicago. Noise is ab- 
sorbed by a lining of perforated metal 
backed by sound absorbent material. 


New wall-type 


e+ 


Two types of aircraft tailwheel as- 
semblies using malleable iron have been 
developed by the Lancaster Malleable 
and Steel Corporation. Weight of the 


finished assemblies was slightly higher 
than it would have been with non-ferrous 
castings or forgings, but a considerable 
cost saving was realized. 


k k * 


Lubrication pressure up to 1,000 Ib. 
per sq. in. is supplied by Acco-Morrow 
Pressure Lubricators, manufactured by 
the American Chain & Cable Co. Inc. 
An “oilingseal” tip is claimed to give 
a pressure tight contact on the top edge 





of any common oil hole, and te elimi 
nate the necessity for special fittings. 


k * * 


Successful production of a new com 
bination sink and laundry tray requires 
a 1500 ton press at the Briggs Mfg. Co. 
Dies weighing up to 20 tons produce 4 
unit 42 in. long with a sink base of 
71g in. deep and a laundry tray 12 in. 
deep, pressed from a single sheet of 
Armco ingot iron. 
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SPECIAL MOTORS 


When and Why to Use Them 


C. T. BUTTON 
The Holtzer-Cabot Electric Company 


Points to consider when deciding whether or not a special motor 


will make the product better, reduce its cost or increase its 


market value with less than a 


T IS NOT adequate to say that stand- 
ard motors are carried in stock and 
special motors are built to order. 

Motor manufacturers list in their price 
sheets as standard motors a great many 
motor types which they do not stock. 
The number of possible combinations of 
listed types, speeds, phases, voltages and 
frequencies is so great that no motor 
manufacturer who lists a fairly com- 
plete line of motors can afford to stock 
even one of each rating. 

Not all motor manufacturers’ catalogs 
of motors cover exactly the same ratings. 
Some list generators and motor-generator 
sets, some list synchronous motors, while 
others do not, some list motors with in- 
tegral gear reduction units; and in gen- 
eral many manufacturers (particularly 
the smaller ones) have a limited range 
of sizes and types which they are pre- 
pared to build. One manufacturer may 
list a type of motor as a standard design, 
such as a motor with double shaft ex- 
tension, which would be a special product 
for another motor builder. Hence we 
cannot say that any motor found in any 
manufacturer’s price list is a standard 
motor. 


Standard Motors Are Listed 


It is apparent that it would be difficult 
to give a precise definition of-a standard 
motor. As a practical basis of determina- 
tion, if one wishes to determine whether 
a given type and rating is standard, he 
can look through the price schedules of 
a few of the leading manufacturers and 
in general if the motor is standard it will 
not be difficult to find it so listed. 

The special features with which we are 
herein particularly concerned are defi- 
nitely off-standard electrical and mechan- 
ical features. We will not attempt to 
split hairs in determining whether splash- 
proof or totally-inclosed motors are spe- 
cial, but we will in what follows consider 
such definitely special designs as, for 
example, motors with hollow shafts. 
shafts extending out both ends, shafts 
threaded on one end, tripod type mount- 
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corresponding increase in cost 


ings extending from end caps, motors 
which can be continuously stalled (rela- 
tively weak windings), motors which 
would burn up if operated longer than 
five minutes continuously (relatively 
strong windings) and so on. 

It is obvious that where a motor can 
be secured immediately from standard 
stock and will successfully fill all the de- 
sired electrical and mechanical require- 
ments including appearance and relia- 
bility, then no consideration at all need 


be given to the thought of a custom-built 
motor. The latter would in general cost 
more and require time for manufacture. 
However, there may be design conditions 
where a standard motor will successfully 
fill the requirements, but a special motor 
might conceivably be cheaper. As a hy- 
pothetical illustration, suppose the load 
requires ł hp. for 30 sec. per day, and 
space, weight and appearance are not 
factors; then it may prove more eco- 
nomical to buy the motor in a standard 
t hp. frame wound to develop ł hp. for 
intermittent duty. Generally size, weight, 
and appearance are factors in which 
event the advantages possessed by a 
motor built to order are much greater. 
The salability of the motorized product 





Fig 1—Small motor that is special in size, mounting and winding. It also has a 
pinion cut in special steel shaft to compensate for reduction in torsional strength 







Transformer and 
condenser 


` Radial laminated steel 
= Spring mounting 
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Fig. 2—Long double shaft extension permits mounting of four centrifugal fans. 
The radial laminated spring mounting promotes quiet operation 











machine have threaded shaft and key 


may be greatly enhanced by the use of 
a small neat appearing motor. 

A relatively small special motor is 
shown in Fig. 1. This motor is not only 
special in size for the momentary output 
obtained. but is special in mounting, shaft 
construction, and winding. It can be used 
on 110 and 220 volts d.c. or any fre- 
quency a.c. and also can be used on 
other voltages by inserting proper re- 
sistance. It is instantaneously reversible 
and has high starting torque. 

A solenoid, with proper mechanical 
linkages. can do the same job that this 
motor does; but a solenoid requires more 
current to operate and probably would 

involve more wear and tear on the mech- 
anism. A standard motor might con- 
ceivably do the job, but it would be en- 
tirely too bulky and probably more ex- 
pensive. Because the motor output pinion 
is cut in the shaft itself, special steel is 
used so that the shaft will have the same 
strength as a plain shaft of ordinary 
steel. The motor has ball bearings suit- 
able for vertical operation and the mount- 
ing arrangement is special. 

This motor performs in a way similar 
to that of a torque motor, since it never 
runs for any considerable length of time, 
but turns through just a few revolutions. 
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Fig. 3—Special totally-inclosed motors for multiple head automatic drilling 


A true 100 per cent duty torque motor, 
however, may be stalled continuously 
across the line, exerting torque without 
any speed. Torque motors may be used 
for applications such as column clamps 
for radial drills, indexing turret heads 
and limiting travel for machine tool feeds. 

The motor shown in Fig. 2 has an ex- 
ceptionally long double shaft extension. 


Special mechanical construction an| spe. 
cial shaft steel are required. This inotor 
is used for a cabinet type ventilator. 
where it is desired to have a uniform air 
flow over the length of the unit. The 
long shaft permits four centrifuga! fans, 
two on each end, to be mounted on the 
motor. This construction tends to reduce 
the width of the cabinet for a given total 
area of fan outlets. The motor is wound 
for about 800 r.p.m. maximum. with 
speed controlling equipment supplied jn. 
tegral with the motor, making available 
various speeds down to approximately 50 
per cent of top speed by simply turning 
a snap switch. The motor is totally 
inclosed to keep out dirt and is designed 
throughout for extremely quiet operation, 
One of the principal factors contrib. 
uting to the latter is the radial lamin- 
ated spring steel mounting. Obviously 
no standard motor could do this job 
satisfactorily. 


Motors for Air-Conditioning 


On many air-conditioning units, how- 
ever, substantially standard motors are 
used, with belt drives having suitable 
pulley ratios which reduce conventional 
motor speeds of 1,725 to 1,140 r.p.m. to 
lower speeds which are suitable for quiet 
fan operation. These constructions while 
generally cheaper require separate fan- 
shafts, bearings, pulleys and belts, and 
do not lend themselves so well to speed 
control. 

In designing any motor-driven ma- 
chinery or equipment the motor applica- 
tion engineer often can render a service 
to the motor buyer by cooperating in an 
analysis of the specific job to determine 
what the logical arrangement of motor 
drive will be. Not only must the type of 
drive, mechanical construction, and de- 
sirability of speed control be determined, 
but if small single-phase motors are 
called for the general motor type must 
also be determined. For air-conditioning 
equipment, for example, if speed control 


ELECTRICAL AND MECHANICAL MODIFICATIONS OBTAINABLE IN 
FRACTIONAL HORSEPOWER MOTORS 


Special Voltage and/or Frequency 
Special Windings 

(a) Reduced output 

(b) Increased output as for intermittent 

duty 

(c) Special connections 

(d) Special speeds 
Reversible Motors for special conditions 


Omission of Parts (as for built-in motors 
where base, or one end cap, or both end 


caps and frame may be omitted) 
Special Shaft 

(a) Short shaft, or long shaft 

(b) Double extension 

(c) Stainless steel 

(d) Taper 

(e) Threads 

(f) Special flat or keyway 

(g) Drilling 


(h) Plating 
Total Inclosing, or inclosing one end 
Splash Proof 
Ball Bearings 
Vertical ball bearing motor with ma 
chined rabbet and four tapped holes 
Special location or length of leads 
Special nameplate or nameplate location 
Shaft height to special limits 
Special machining on frame or end bracket 
Extended through bolts 
Special insulation 
Marine parts 
Large junction box 
Special end bracket 
Special base 
Switch on motor 
Cord and plug 
Resilient base 
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js desired then an adjustable speed 
capacitor motor will generally be used. 
The ordinary type capacitator motor is 
not suited for belt-driven fans because 
of its low starting torque characteristic. 
If the drive is constant speed, then it 
must be determined whether a split 
phase, a shading pole, a permanent split 
capacitor, a capacitor start or a repul- 
sion start induction motor will be used. 
There is no adequate substitute for in- 
telligent study of the individual job by 
an experienced motor engineer. 

Small synchronous motors are used on 
timers for controlling the duration of 
X-ray exposures. The requirements are 
for a motor to operate at precisely 
1.800 r.p.m. (plus or minus zero within 
the accuracy of power system frequency ) 
and to fit in a space which requires the 
axial length of the motor to be relatively 
short. This was achieved by designing 
the motor with a generous diameter, 
using small stator lamination stacking, 
shallow end caps with special ball bear- 
ings tucked in rather than protruding in 
the conventional manner, and making it 
a capacitor type synchronous motor. 
This last does away with the space in 
the motor that would be required by the 
centrifugal switch of a split phase 
motor. Incidentally, a scheme was 
worked out by using two directional or 
over-riding clutches whereby the speed 
of the final driven shaft could be 
changed by reversing the motor, the 
direction of rotation of the final shaft re- 
maining the same. This motor also has 
a special threaded shaft. 


Choice Often Debatable 


It is trite to observe that in some ap- 
plications a special motor is the only 
solution and a standard motor is mani- 
festly out of the question. Often the 
choice is debatable especially if cost be 
a predominant factor. However, if the 
device is a quantity production item it 
may be found that the advantages of a 
motor designed for the job will far out- 
weigh the extra cost of special features 
on the motor. For example, while sta- 
tistics are not available, it is believed 
tiat most of the oil burner motors today 
kave special features although the price 
competition in this industry is strong. 
It should also be remembered that a spe- 
cial motor generally enhances the ap- 
pearance of the burner, an important 
element in sales appeal. 

The conventional gun type pressure 
atomizing oil burner has a fan and pump 
driven by a motor. The fan is usually 
mounted on the motor shaft and the 
pump may be driven through a flexible 
coupling connected to the motor shaft 
extending through the fan hub. or con- 
nected directly to the fan hub itself. Or 
the coupling may be mounted on the 
motor shaft extending from the other 


end of the motor. The construction 
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Fig. 4—Oil burner unit 
in which the motor has 
a shaft extension at one 
end for driving a fan, 
the other end of motor 
has flange mounting 
machined to receive 
fuel pump 


shown in Fig. 4 however. permits the 
pump to be mounted directly on the spe- 
cial end bell casting of the motor, which 
is suitably shaped and machined to re- 
ceive the pump. This construction facili- 
tates maximum accuracy of alignment of 
the pump shaft and motor shaft. and 
makes a compact power unit assembly. 
In addition to the features which are 
evident these motors may be provided 
with integral manual reset thermal over- 
load protection switches. A special resili- 
ent mounting may be used for the 
motor to completely cushion all moving 
parts of the burner. 

Another special motor which is used 
for a multiple head automatic drilling 
machine is shown in Fig. 3. The ad- 


vantages inherent in the flange mount- 


ing are obvious. The motor shaft has a 
thread, Woodruff key and shoulder for 
mounting the motor-output pinion on the 
shaft. The motor has ball bearings so 
that it can be mounted in any position. 
Grease seals are provided to prevent 
entry of grease from the gear box into 
the motor which in turn is totally in- 
closed to prevent entry of chips and dirt. 

Other special motors include the small 
synchronous motors with integral gear 





reduction, suitable for instrument duty, 
timing, and similar work, with output 
speeds as low as 1 r.p.m. Occasionally 
what looks like a motor may be of such 
special construction that it is really not 
a motor at all. A motor shell may, for 
example, inclose not only a conventional 
stator construction but also a special 
alloy steel permanent magnet rotor. Such 
a machine can be used for tachometer 
generator duty and may be provided 
with integral step-up gearing for indi- 
cating on a remote meter the r.p.m. of a 
slow-speed shaft. Or we may have a 
Selsyn motor which does not do work 
but merely indicates angular position in 
sympathy with a twin motor mechan- 
ically actuated at some remote location. 
Fractional horsepower motors are 
those built in frame sizes having a nor- 
mal rating of less than 1 hp. at 1,725 
r.p.m. The accompanying table shows 
special features commonly listed by frac- 
tional horsepower motor manufacturers. 
The price addition for any given spe- 
cial features will in general vary with 
the quantity ordered. On quantity orders 
many of these special features may be 
obtained at a relatively small premium 
above the cost of a standard motor. 


Current Quotations 


“There are three requisites for business to achieve the prosperity that is 
inherent in this country. They are new ideas, new products, and courage. 
Since the dawn of civilization and commerce, people have bought the 
things they wanted. It calls for real enterprise, not a defeatest attitude. 
to invent and produce the new things they will want to buy.” —— 
Larry E. Gruss, president, Philco Radio & Television Corporation in announcing 


the Philco Mystery Control. 


“Whatever may happen in political or social organizations, the world 
will continue in the future, as it has in the past, to depend on scientific 
discoveries for its material progress and at least part of its social progress.” 


——Dr. Kart T. Compton, president of Massachusetts Institute of Technology. 
from an address before the Technology Alumni Association. 


“One of the greatest ills of the engineering profession is the long lag 
between research and practice—the time elapsing between the discoveries 
and findings of research and their general acceptance and application 


by engineering practitioners.” 





Frank T. SHEETS, president, Portland 


Cement Association in an address before the American Concrete Institute. 


DIE FORGED PARTS 


Examples of Close Tolerances and High Finish 


WALDEMAR NAUJOKS 


Chief Engineer, The Steel Improvement & Forge Company 


Part II—Pieces shown here indicate the high degree of accuracy 


that can be obtained in forgings, the savings in machining cost 


determining whether the added forging cost is justified 


ANY die forgings can be pro- 
duced with little or no draft, 
some without an appreciable in- 


crease in forging costs. However, in 
some designs and forging metals the 
draft can be minimized or eliminated 
but at an additional cost. Added forging 
operations may be required and die wear 


may be more rapid. Whether or not 


PARTS 





Fig. 17—Forgings without draft, such as 
this one, can be made with some types of 
steel without an additional operation. 
With many of the other metals suitable 
for forging they can be made with only 
one added operation 


the added forging cost is justified is de- 
termined by savings in machining costs 
or increased strength obtained. 
Similarly special forging operations 
can often be used to advantage to pro- 
duce forgings with close tolerance. un- 
dercui sections, smooth finish or special 
markings. And in every instance the 
forging versus the machining costs will 


determine which way the desired part is 
to be made. Markings can often be im- 
pressed on the forging in the last forg- 
ing operation or in a subsequent special 
operation, depending on the design of 
the part. 

The value of special die forgings de- 
pends upon the nature of their service 
and the costs. Many apparently impossi- 
ble shapes can be forged but frequently 
they can be obtained more economically 
by another process. The kind of mate- 
rial, the shape and balance of the part, 
the tolerances required, surface condi- 
tions desired and the design of the 
markings are factors to be considered. 


FORGED WITH LITTLE OR NO DRAFT 





Fig. 18—By minimizing the draft all ma- 
chining on this alloy steel hook was elimi- 
nated except the drilling of the end hole. 
Proper die design to avoid excessive die 
wear is essential as die wear is a large 
cost factor 


Fig. 19—Forged globe valve body illus 
trating the possibility of deep sections with 
minimum draft. It also is a good example 
of a forged part with thin deep plugs. 
Savings in machining justified the in 
creased cost of forging 





Fig. 20—Even deep hollow sections can be 
forged without draft, thereby saving con- 
siderable weight, as in this tamper foot 
for a road machine 


Fig. 21—The wings on this stainless steel 
wing-guided valve are forged virtually 
without draft, which costs less than ma- 
chining the sides of the wing 


Fig. 22—Faces of the hexagonal hole in 
this stainless steel plug must be straight. 
Here also the extra forging cost is justified 
by the savings in machining 





Propuct ENGINEERING 















Fis 


tri 
the 


Fig. 23—This high-carbon steel clamp must Fig. 24—An example of a deep cup-shaped Fig. 25—Made of Monel metal, this forged 
have its inside surfaces parallel to dis- forging produced with no draft and that link for a conveyor chain required no 
tribute the clamping load uniformly over has driving lugs forged on the inside, machining, a saving greater than the cost 
the entire width of the clamp eliminating an extensive milling operation of the special forging operation 


THIN SECTIONS AND CLOSE TOLERANCES 


Fig. 26—Where weight is important, as in Fig. 27—The diameters of the three semi- Fig. 28—An unusual forging made of stain- 
this aircraft forging, the sections must be circular sections and their relative location less steel. Cost was justified only because 
forged extremely thin without rupturing are forged to 0.005 in. tolerance another metal could not be used 


Fig. 29—Before and after the sizing opera- Fig. 30—Rings for gasket service are Fig. 31—Golf club heads are forged to a 
tion. The ball end is made smooth and forged of alloy steel or dead soft ingot relatively smooth surface in order to re- 
sized to a tolerance of 0.003 in. thereby iron to a smooth surface for V-grooves or duce grinding and polishing costs. Also, 
eliminating expensive machining operations flat-ground seats respectively. weight variation must be a minimum 
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BETTER WELDED DESIGN 


Requires Complete Shop Equipment 


With complete machinery available for manufacturing, the 


product engineer is free to develop designs that are functionally 


correct and most economical to fabricate. 


Examples shown 


were furnished by O. W. Fisher, Chief Engineer and Vice Presi- 


dent, L. O. Koven & Brother, Incorporated 


HEN comprehensive manufactur- 
ing equipment for working metal 
is not available, the designer of 


welded equipment is restricted to the 
use of simply cut plates and structural 
shapes. This often results in inferior and 
awkward design. In order to take advan- 
tage of the possibilities in welded con- 
struction, more equipment than a cut- 
ting torch, shears and welding apparatus 
is required. Complete plant equipment 
should also include bending rolls, power 
presses, flangers, upsetters and anneal- 
ing ovens. 

Proper metal-working machinery per- 
mits the product engineer to adopt weld- 
ing technique, engineering experience 
and ingenuity to the design of equip- 
ment which not only satisfies functional 
requirements, but which also has pleas- 
ing appearance and is economical to 
fabricate. It is true that sometimes a 
welded assembly of sheared plates and 


structurals represents the best solution 
but nevertheless such designs do not ex- 
haust the possibilities in welded fabrica- 
tion, nor are they necessarily the most 
economical to manufacture. 

Bending rolls and power presses are 
particularly useful plant equipment. A 
single sheet can be rolled to the desired 
curvature, replacing two or more flat 
sheets by a curved section which is not 
only inherently more rigid but has bet- 
ter appearance. 

Formed corners not only look better 
and finish better, but will be stronger, 
less subject to fatigue, thermal stresses 
and stress concentration than flat plates 
corner welded. 

Similarly, when heavier sections are 
required on bar stock, upsetting will be 
found more economical than welding 
pads to the bar. Stress distribution will 
be better and there will be less stress 
concentration at the welds. 


Built-up construction is especially 
successful in sanitary work because the 
necessary corrosion-resistant materials 
can be shaped and adapted to require- 
ments, and smooth non-corroding sur- 
faces can be obtained. Design details 
illustrated in this article were developed 
for process equipment, such as mixers. 
autoclaves and special machines built 
to specified requirements. They present 
interesting examples of welding design 
wherein diversified plant equipment was 
used to advantage. It will be noted that 
consideration has been given to the serv- 
ice the part must perform, utilizing avail- 
able .shapes when possible, or cutting. 
forging, or rolling the necessary parts 
when such fabrication is more economical 
or makes a better product. 

Simple plate and structural designs 
represent, in some cases, an excellent so- 
lution to the problem at hand. But the 
designer of welded equipment will be 
at a disadvantage if restricted to that 
type of construction. Proper metal- 
working machinery allows the designer 
more latitude in applying engineering 
principles. Under such conditions the 
final design, whether it be made up of 
plates and shapes or built up of formed 
plates and machined parts, can be de- 
veloped with an eye to function. appear- 
ance, finishing and production costs. 
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For short supports, built-up legs welded to plate of required thickness. plates, flame cut to fit curved bottom of 
can be constructed, regardless of the The above illustrations show the use of tank. Variety of design of such sup- 


shape supported, by use of standard pipe and couplings, cut to fit, and ports is limited only by the ingenuity 
parts, flame cut to desired shape and ribbed support built-up from sheared of the designer. 
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he Tank support þuilt up of heavy gage Dished section, pressed from the re- welding temperature. Additional advan- 
ils steel plate, sheared to size and bent to quired gage sheet and butt welded to a tages over ordinary sharp corner con- 
re- shape on a power brake replaces usual cylindrical shell permits placement of struction include smooth interior sur- 
1r- construction of plates and structural the weld away from the corner and thus face, greater strength, better appearance 
ils shapes welded together. reduces the tendency to distort under and easier finishing. 
ed 
rs. 
ilt zl rum shel 
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ន ua Flanged top «— Flanged top } —— 
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ig. -I ~— Gasket ES "ng A Ring # 
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be A B þje— Drum Sheil 
hat € 
al- 
ner Low pressure or vacuum joints on cover flange for additional stiffness. Reinforcement for edges subject to 
ng can be built up by flanging the cover Depending on size, the ring may be rough handling can be provided by a 
he and welding an angle ring on the shell. flame-cut from a flat plate or a bar circular flat ring spot-welded to the 
of For close spacing, the bolts pivot on a shaped to a circle. In large sizes, stiffen- inner surface as at A, or a steel ring 
ន steel ring welded to the underside of ing ring is forged. With the inner shell welded on the outer cylindrical shell of 
de- angle. For wide spacing, each bolt set-up as shown at B, the gasket cannot vertical equipment, as at B. Angle iron 
ar- swings on a pin welded to underside of be sucked in when the tank is under rings can be used not only to add stiff- 

angle. At B is shown a steel ring welded vacuum. ness, but also serve as a bolting flange. 
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High pressure joints can be built 
using forged flat steel rings, forged 


flanges or angle rings. Forged flat rings 
provide better bearing 
and 


surface, better 


load distribution greater strength 










Inlets and outlets can be adapted to 
any requirement in built-up 
welded construction using pipe sections, 
flanges and plates cut to fit. For non- 
standard sizes, a heavy plate can be 
welded to the shell and tapped. Stiffness 


design 





Versatility of con- 


built-up welded 
struction is shown at A by use of cast- 
ings in combination with built-up sheet. 
When special alloys are used, it is gen- 
erally cheaper to use a casting, particu- 
larly when a tongue and groove design 
is necessary. 
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and are not subject to twisting action as 
is a bent angle. The clean smooth joint 
flush to the edge of the gasket, particu- 
larly valuable where careful cleaning is 
necessary, can be further improved for 
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can be added by the use of angle rings 
or forged steel rings. For accurate work 
nozzle can be faced before welding 
to tank. Stronger joints are possible if 
pipe projects into tank, and then welded 
outside and inside. Inlet may be made 


Welded assemblies which replace 
conventional castings. The stuffing box, 
B, for sanitary service, is made up of 
steel tubing, cut to size. and three flame- 
cut steel circles. It provides adjustability 
and cleanliness. Design of a shaft bear- 
ing bracket of inexpensive construction 
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sanitary service by the addition of a tin 
retainer ring, as shown at E, which pre. 
vents the load coming into contact with 
the gasket when the tank is used in food 
processing operations. 






Cylindrical 
Shelf 


Stee/ 
ring 






4—Erosion 
Plate 


of half-coupling, nipple, forged spud or 
forged boiler flange welded to tank. In 
the jacketed construction, E, a steel ring 
of circular cross-section provides good 
weld bearing and makes an inexpensive 
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is shown at C. It replaces a complicated 

casting in sanitary equipment construc: 

tion and is built up of a pipe with 

bronze bushing and three bars welded 

to caps fitted over bosses. The cap. 

which is a flanged channel, relieves the | 
bolt of strain. 
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FORCED VIBRATIONS 


And Resonant Frequencies in Machinery 


H. O. FUCHS 


General Motors Corporation 


Part’ Il — Effect of gear-reduction ratio on frequency and 


examples of the energy method of solution applied to systems 


with several degrees of freedom and to continuous systems 


ART I of this article, which ap- 
Pires in the July number of Prod- 

uct Engineering, concluded with 
Example (1) illustrating applications of 
the energy method of calculating re- 
sonance frequencies to systems with one 
degree of freedom. The method of attack 
or the procedure followed in solving the 
examples of resonance presented in this 
article was also summarized. This half 
of the article continues with an example 
included to show the effect of reduction 
ratio on frequency and also with exam- 
ples showing the application of the 
energy method to systems with several 
degrees of freedom and to continuous 
systems. 


EXAMPLE 2. Effect'of reduction ratio. 
Consider the setup shown in Fig. 5, 
representing a supercharger driven by 
a step up gear of ratio 5 to l, and let 
(A) « = angular deflection of the 
large gear then 5a = angular deflection 
of the supercharger 


(B) B= one half rate times square of 
/ M= deflection 


(C) E= 


(o) យ X (5) + 0.104 X (55)] f 


Fig. 5—Set-up representing a supercharger 
driven by a step-up gear to study the 
effect of a reduction ratio on frequency 


FIG.5 
Step upratio5 tol. 


Moment of inertial, of gear (1) 
Moment of ech I, of 

- r * he supercharger (2) 
Torsional stiffness of shaft (3) 

z in.l per radian 
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charger វ” 


(D) f= (>) មុ 7,000 = 800 per min. 


Or taking the supercharger itself as the 
reference point, and letting 


(A) a = angular deflection of the super- 
charger then 
0.2 a = angular deflection of the shaft 


w) 2 (2nam) (2) (2) 


(C) E = 


រ a` a“ * 
(5) [0-2 XxX (=s) 0.104 «(5 )} 
អ — 
= (5) (ous) ( J ) F 
— aa 
(D) f= ( ) (y7) = 800 per min. 
T 


Generally, it can be said that: A re- 
duction gear changes the effectiveness 
of masses and restraints moved through 
it in the square of the reduction ratio. 
This checks, of course, with Example 1, 
where all leverages affected the result 
with the square of their ratios. In try- 
ing to change frequencies of existing 


Fig. 6—System with several degrees of 
freedom, a marine drive with flywheel, 
shaft, reversing gear, shaft and screw 


Moment of inertia of flywheel(1) = 30in Ibs.sec 
Torsional stiffness of drive shaft(2) 

= 100,000 Ibs. ins. per radian 

Moment d inertia of reversing gear (3) 

= 20 in. Ibs. 

Torsional stiffi op propeller shaft(4)=30000 Ibs. ine fred. 
Moment of inertia of screw(5) =15 in. Ibs. sec.” 





apparatus, the general rule may be 
very useful. 


EXAMPLE (3) Systems with several de- 
grees of freedom. 

Consider a marine drive as shown in 
Fig. 6 consisting of engine, reversing 
gear and screw as masses and two shafts 
as restraints. The torsional frequencies 
of such a drive shall be calculated. Since 
the shafts are elastic, the amplitudes of 
the various parts can not be calculated 
directly from the known amplitude of 
one part. 

If the three masses are forced into 
random angular amplitudes and then re- 
leased, they will perform motions about 
the equilibrium position but will prob- 
ably never come into the same position 
again at the same time. This type of 
motion has no definite frequency. 

If, however, the three parts are forced 
into an arrangement which fulfills cer- 
tain conditions and then are released, 
all three will go through equilibrium 
together and come back to the same 
general arrangement. Here there is a 
definite frequency of the motion, the 
same for all the parts. In this case it is 
said that the system is moving in one of 
its natural modes. There are as many 
natural modes as degrees of freedom, 
and each mode has in general its own 
frequency. 

The conditions which must be ful- 
filled at the maximum deflection of a 
natural mode are: acceleration of each 
mass must be proportional to its deflec- 
tion and accelerating forces and mo- 
ments must cancel out within the 
system. 

For the system shown in Fig. 6 these 
conditions can be fulfilled in two ways: 
either the screw and engine vibrate 
against each other or they vibrate in one 
direction against the reduction gear vi- 
brating in the opposite direction. 

The relative amplitudes could be 
found by writing the equations express- 
ing the two conditions and solving. But 
that is rather tedious. Instead, the am- 
plitudes will be assumed in such a way 
that the second condition only is ful- 
filled, and the energy method will be 
applied. The result will not be far 
wrong. 

To help in visualizing the conditions 
which must be fulfilled and which are 
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assumed, the system can be shown in a 
more simplified form. In Fig. 7 the 
shafts are represented by lines the 
lengths of which are proportional to the 
flexibility of the shafts, the masses by 
thick cross lines having lengths propor- 
tional to their moments of inertia, and 
the angular deflections by deflections at 
right angles to the shaft lines. In such a 
sketch, the elastic moments will be pro- 
portional to the angles between the de- 
flected shaft lines and the original shaft 
lines. Note that the sketch represents 
angular deflections, not bending deflec- 
tions. 

To obtain the approximate frequen- 
cies, the procedure is as follows: 

First mode, Fig. 8 (a) 

(A) Assume the amplitude of the fly- 
wheel to be a, and that of the reversing 
gear zero. The accelerating moment on 
the flywheel will be proportional to in- 
ertia times deflection, which equals 30 a. 
To get a system free from outside forces 
this accelerating moment must be op- 
posed by one of equal amount at the 
screw. As the screw inertia is half the 
flywheel inertia, the amplitude of the 
screw must be double that of the fly- 
wheel or 2a. Even casual inspection of 
the resulting sketch shows that such a 
condition is not a natural mode of vi- 
bration: the shaft-line shows a kink at 
the reversing gear, indicating a moment 
at that point though there is no corre- 
sponding acceleration. But without any 
further attention to this observation, pro- 
ceed as usual to find the frequency of 
the first mode. 

(B) Potential energy is the sum of 
the energies stored in the shaft sections 
(half the load-deflection rate times 
square of distortion). 


f i a? 4 2? Xa? 
E= 100,000 (5 ) +0, 000%(#5 ) 
= 220,000 @ 
2 
C) F សសស 
E a 9 (30+-2? x 15)/ 
30 220 , O00 = 
D) | (2 X — = 470 cycles per 
រ 90 minute 


Second mode, Fig. 8 (b) 


Fig. 7—Schematic representation of marine 
drive wherein line lengths are proportional 
to the flexibility of the shafts 





(A) Assume that both screw and fly- 
wheel have a positive amplitude of a. 
The accelerating moment from both to- 
gether is 45 a and to hold this in equili- 
brium the reversing gear with inertia 20 
must have a negative amplitude of 
45a 
20 
With these assumed amplitudes pro- 
ceed as usual. 
(B) Potential energy stored in the 
sections of the shaft. 


= — 2.25a 


* asso $) 
n p r\ (a a ee ee 
(( B = (5) (5) 0-225 ឆៅ) 
> A អ s a? * 
* —8 (រ) 
ស 1,375,000 \/30\" 
D) F= —— 
146.6 T 


f= (=) X96.5 = 924 cycles per 


T minute 


E= ( =) (3.252 X 100,000+3.25? X30,000) 


The simplified diagrams Fig. 9 (a) 
and (b) are drawn for the correct moues 
of vibration; the resulting frequencies 
are for the first mode; fı equals 456 cy- 
cles per min. and for the second mode 
fa equals 875 cycles per minute. 

Comparison of the approximate solu- 
tion with the correct values shows that 
for the lower frequency the approximate 
value is 3 per cent too high, for the 
higher frequency 6 per cent too high. In 
view of the rough and ready guessing 
of the shape of the curve of vibrations, 
the result is quite close. Perhaps it 
should be said that the correct values 
were calculated later than the approx- 
imate values and that the example was 
not rigged up to check. With little prac- 
tice anybody can get as good or better 
approximations. 

As a rule the lowest or fundamental 
frequency is the one to consider. It has 
the smallest possible number of nodes 
and has the least frequency of all possi- 
ble configurations. This last property 
gives a means for bettering approxima- 










Fig. 8—Sketch showing assumed modes 
of vibration for marine drive system to 
obtain the approximate frequencies 











tions. Changing the configuration and 
hunting for the minimum frequency will 
give an extremely close approximation, 
much closer than the knowledge of the 
test data usually warrants. 

For the higher frequencies, this 
simple method of improving or checking 
guesses is not available. Rayleigh de- 
veloped his method for finding the funda- 
mental frequency and the use of the 
“guessed shape energy method” for 
higher frequencies requires special pre- 
cautions as used in Ritz’s method. 
EXAMPLE (4) Continuous Systems. 

In systems such as surging springs, 
the masses are not concentrated in a few 
points but distributed all along the vi- 
brating part. For such systems the 
classic method leads to difficult fune- 
tions and the symbolic method fails. It 
was for the calculation of the funda- 
mental frequencies of systems such as 
reeds, strings and tuning forks, that 
Lord Rayleigh developed his method; it 
is the only practical approach for this 
particular type of problem. 

As an example the cantilever spring 
or reed, in Fig. 10, will be considered. 

(A) Assume that when vibrating, the 
reed takes the same shape which a force 
applied at its extremity would give it. 
From calculation or from a handbook it 
is found that the shape can be repre- 
sented by the formula 


ieee 
មក ET 9 6 ’ 


in which EZ” represents the modulus of 
elasticity. 

(B) The work done to get the system 
into this shape is P times half the de- 
flection at the point where P is applied, 
therefore 


E= P a“ ន Į P ks E ad 
517 3 6 ARIJ] 6E’l 


(C) The maximum velocity of any 
point is 


T រ lz? 2 P 
ដ្រ "(ន 
30 30 2 6 E'I 


if the mass of the whole reed is M, the 
mass of a small length dl is (M/l)dl 
and the maximum kinetic energy of 
this unit length will be 






Fig. 9—Simplified diagrams showing na- 
tural or correct modes of vibration in 
marine drive system 
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and the total kinetic energy will be the 
sum of these kinetic energies for all 
points from x = 0 to x = J, therefore 


2 2 * l 
-in Z P M P ede — 
B=" 30) eT) \a 4 J. 
l l 1 l 
- sdz + _f i 
0 Jo 36/0 


The integrals which appear in such 
calculations are never bothersome. If 
the integrals are not easily found from 





Fig. 10—Assumed shape of a_ vibrating 
beam in which the masses are distributed 
all along the vibrating part 





memory or books, they can always be 
evaluated with sufficient accuracy by 
plotting the curves out on graph paper 
and counting the number of square 
inches under them. The two things to 
be watched are the scale factors of the 
drawing and the correct use of the limits 
between which the sum must be taken. 
It is a good plan to make a rough check 
of the integrals in this way whenever 
there is the slightest doubt. Putting in 
the sums instead of their symbols there 
results 


E= 


A/A N(Nyr r, E 
| “"\30) \ E'I ខ្យ] រូ 20 ~ 36 * 7x36 
inte ey 1 
= (f)? MI 
v. (5) (+r ) (ស) (x ) 


(D) Equating the two expressions for 
E and solving for f gives 


_ [30N (E'I \(76.5 
e (2) (5 )( 63 ) 
Ero. E'I 
P (2 \( oy rt) 


The true value for f is 


30 E | E'I 
- 845៥ ll 
(: J + rt) 


The error is 2 per cent, and, as al- 
ways, it is on the plus side. 
If the force P is applied not quite at 
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the end of the beam, different values for 


f will be found. Rayleigh has calcu- 


lated f for different points of application 
and found that when the force is ap- 
plied at x equal to 0.75/ (see Fig. 11) 
he gets an error of only 0.27 per cent. 
J. P. Den Hartog, in his book “Mechan- 
ical Vibrations,” treats the same problem 
and shows that when it is assumed that 
the beam takes the shape of a quarter 
cosine curve a value of f is obtained 
which is 4 per cent too high. All this 
shows that any reasonable assumption 
will give a fair value and that excellent 
values can be obtained if the equation 
is set up in such a way that by varying 
some parameter (as the distance of P 


Fig. 11—A better assumption for shape 
of a vibrating reed with applied force 
not quite at end of beam 


from the fixed point) a minimum value 
can be found. For a reed of non-uniform 
width or thickness, say a leaf spring, or 
for a reed with a mass at its end, the 
expression for the energy will be differ- 
ent, according to the case, but the gen- 
eral procedure remains the same. 

As a further illustration consider the 
case of a surging coil spring. Showing 
the deflections in their true direction 
along the axis of the spring would give 
a bad picture; in Fig. 12 the deflections 
are, therefore, plotted at right angles to 
their true direction. 


(A) For the shape of the deflection 
curve assume 


y= រ * ) 


(B) The rate of the whole spring is 
R. The rate of a part of length dl will 


be (r) The distortion of a part of 
length dl is 
y at (l+dl) less y at l=dy 


and the 
fore is 


] 
(RL) ក )- cen z) Y cos z) 


the potential energy stored in that part 
will be equal to % force times distor- 
tion. 


1 2 l 2 
= 9 (RL) (z) (> cos ) (dl) 


force across that part there- 


and the total potential energy 


—1 អ wl rl\? 
g= = cet ( ) rf (co ) dl 
2 L 0 L; 
EY 
(=) Ry?) 
2 


(C) Maximum velocity of a part at / 


is 
T កី — 
(5) p ( oe ) 


The weight of the spring being W, the 
mass of a part of length dl is (W/386L)dl 


W 2 2 L l 2 
អ 7 . T 
E- ( za X5) gy f (ss L ) . 





Fig. 12—Diagram of a surging coil spring 
showing method of plotting deflections 
at right angles to their true direction 


រ័» W * L 
COIE S AG 
-(5) m( 7 ) 
30) ~ 4x386 
~ [30N [xr \ [4x386R 
(D) f= — 
x 2 រ 


f = 590V R/W 


As the deflections of the spring were 
shown at right angles to their true direc- 
tion it must be pointed out that for lateral 
vibrations a different and usually higher 
value would be found. It should also be 
noted that for the lateral vibrations the 
frequency is affected by the spring load, 
for here the frequency is raised by ten- 
sion, like the frequency of a string, and 
lowered by compression; if the spring 
is long enough and the compression load 
increased enough a point will be reached 
where the frequency becomes zero or 
negative. This means that, once de- 
flected, the spring will not come back 
to its original shape or in other words 
it means buckling. For solving problems 
of stability the energy method can be 
used in the way explained in this article. 
When f equals zero the limit of stability 
is reached. 


Limitations 


The energy method is well suited to 
find the fundamental resonance fre- 
quencies of systems the time displace- 
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ment diagram of which may be consid- 
ered a sine curve. This is the case with 
most engineering vibrations. The excep- 
tions are: 

(a) Very strong damping, such that 
the vibration dies off in two cycles or less. 

(b) The very rare cases of strongly 
varying inertia, as when a spring picks 
up a weight after a certain stroke. 

(c) The somewhat more frequent 
cases of strongly varying spring rate, 
such as presented by elastic stops or lost 
motion. Even in these cases, however, 
it may be useful to consider the vibra- 
tion primarily as a transformation of 
energy. 

When the resonance frequency of an 
existing structure or a part is to be 
changed, it is useful to remember that 
restraints or inertias must be changed 
in the ratio of the square of the desired 
frequency change and that the effective- 
ness of springs and masses increases 
with the square of their deflections. 


Case Histories in Patent Law 


(Editor’s Note: We wish to empha- 
size that in consenting vw furnish this 
column wherein general explanations of 
the law in specific patent cases are set 
forth, Col. H. A. Toulmin, Jr., wants it 
clearly understood “that each actual 
case should be submitted to your own 
patent attorney who is the only one fa- 
miliar enough to advise you accurately.” 
The purpose of these explanations is to 
give a better general understanding of 
questions of patent law.) 


CASE HISTORIES—NO. 7 
QUESTION: Does patentability ever 


depend upon whether the invention is 
the result of research or accident? 


ANSWER: No. If an invention is new 
and useful and otherwise patentable, 
how it was arrived at makes no differ- 
ence. It may be the result of theoretical 
speculation, mathematical calculation or 
long, tedious research and experiment— 
whether scientific or not. Or, pure acci- 
dent may result in a highly valuable 
patentable invention. 

Today probably most of the impor- 
tant inventions are of the former class, 
originating in the design room, labora- 
tory or experimental department. Thus, 
it is said that the discoverer of ethyl 
gasoline set out on his search for a non- 
knocking gasoline by providing himself 
with a large and diversified supply of 
chemicals, with no idea as to whether 
any of them, in conjunction with gaso- 
line, would produce the result sought. 





TABLE I—Deflections or Pendulum Lengths with 


Corresponding Frequencies 





f per min: 30 100 300 
h inches: 39 3.5 0.39 


1,000 3,000 10,000 30.000 
0.035 0.004 0.00035 0.00004 





To decrease the frequency of a reed 
one would therefore add masses at the 
free end where the motion is big or 
weaken the reed near the fixed end 
where the bending deflection (curvature) 
is big. 

The many anologous formulas. given 
in connection with Example (1) give a 
good means of estimating frequencies by 
thinking of a given system in terms of 
equivalent deflection W/c or equivalent 
pendulum length h. Table I shows de- 
flections or pendulum lengths corre- 
sponding to a wide range of frequencies. 

Examination of Table I shows why it 





He added each of these chemicals, in 
turn, to gasoline until he finally came to 
tetra-ethyl-lead, which produced the de- 
sired effect. That was invention based 
on painstaking research. 

In earlier days many of the greatest 
and most revolutionary inventions were 
pure accident. Thus, although Bell was 
engaged diligently upon experiments 
seeking a means of transmitting speech, 
he came upon the critical discovery by 
what would have seemed to most to be 
an unfortunate accident, namely the 
sticking of a steel spring in his hereto- 
fore unsuccessful apparatus. 

A manufacturer of insulation board 
used in building carelessly went to 
lunch without turning off the steam in 
the presses in which his product was 
made by the application of both heat 
and steam. When he returned and found 
the heat still on he supposed that this 
particular batch would of course be 
ruined. To his amazement he found that 
the prolonged treatment had produced a 
new product that was patentable. 

In another case the court said: “In- 
deed, the prior art had no teaching on 
the subject, and Byerly discovered it, 
not by any process of reasoning or 
building upon former methods, but acci- 
dentally. and without design. Byerly on 
one occasion, and from mere curiosity, 
carried the distilling process beyond the 
usual point, and to his surprise found 
it resulted in an unlooked-for and un- 
known chemical action and product, 
namely the artificial asphalt of his sec- 
ond claim.” 


is so difficult to get resonance frequen. 
cies far out of the range between 100 and 
3,000 cycles per minute. 

It is difficult to find room for soft 
enough springs to get more than a few 
inches deflection. It is also difficult to 
build structures stiff enough to deflect 
less than 0.001 in. under their own 
weight, particularly as the units become 
heavier and higher stressed. With in- 
creasing weight and speed it becomes 
practically impossible to push the re. 
sonance frequencies out of the operating 
range by stiffening and they must be 
taken care of by damping or tuning. 


H. A. TOULMIN, JR. 


It is of the utmost importance that the 
designer or experimenter who stumbles 
upon an unexpected result, be able to 
recognize its significance and applica. 
tion. Thus Bell, when the spring stuck, 
was the only one among thousands who 
had the imagination and learning to 
grasp the fact that this accident was the 
key to the telephone. The same was true 
of the inventor of the new wall board. 

There have been innumerable in- 
stances of men who accidentally 
achieved unexpected results but who 
lacked either the imagination or the 
wide knowledge to recognize their possi- 
bilities. The courts have held that it is 
not enough merely to make a discovery, 
whether by research or accident. It must 
be reduced to such a practical form that 
the new thing will be useful. 

As I say in my book, “INVENTION 
AND THE LAW”: “In many instances, 
previous investigators have by accident 
made a discovery, but passed it over 
without further use and without any ap 
preciation of the fact that the discovery 
had practical significance. Such persons 
are not inventors, and their actions do 
not stand in the path of one who, having 
later made the same discovery, under- 
stood and applied it in a way and form 
to make it of practical advantage to the 
public.” 

In short, usually the only thing which 
stands in the way of the accidental dis 
coverer of something new and useful 
getting a patent is his lack of imagine 
tion, training, and knowledge of the 
state of his own and allied arts. 
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RESIN COATINGS 


That Can Be Applied Cold 


MILES C. SMITH 


Materials and finishing schedules described result in a coating 


that has the corrosion resisting properties of resins and which 


is also flexible, tough and durable. 


Results of laboratory and 


various accelerated field tests are given 





These cold-applied resin coatings that require no baking can be put on with 
ordinary paint-spray equipment. Commercial acetone is used for thinner and 
for cleaning the equipment 


YNTHETIC organic resins are 

chemically inert, tasteless, odorless, 
i and enduring, which properties are 
highly desirable in protective coatings. 
But the resins are of suċh a character 
that, when in cold solution, they will not 
stick to or bond to concrete, metal, or 
wood surfaces. Also, cold saturated 
solutions of the most inert of the syn- 
thetic resins contain not more than 15 
per cent of the resin. When the solvents 
are driven from such a weak saturated 
solution, the residue naturally tends 
to be porous. Equally important as a 
handicap, is the tendency of these 
fesins to discolor and finally disinte- 
grate, when continuously exposed to 


sunlight for a long period of time. Thus, 
although the synthetic organic plastics 
possess many properties desired in a pro- 
tective coating or paint, yet, heretofore. 
there have been too many handicaps to 
their general adoption as such. 

It has been possible to bake many of 
the resins upon metallic surfaces to form 
a protective coating or covering, but in 
many applications baking is impractical 
or too expensive. Extensive researches 
were undertaken by several companies. 
resulting in the development of- success- 
ful cold-applied resin coatings. The 
materials and finishing schedules des- 
cribed here are those developed by Fran- 
cis L. Carson, charge of the development 


laboratory of the American Concrete & 
Steel Pipe Company of South Gate, Cali- 
fornia. Tests of these new coating ma- 
terials gave promise that they possess all 
of the desirable properties of the organic 
plastics, and overcome most, if not all, 
of the handicaps encountered in the 
previous resin solutions. In this new 
resin coating, the natural solubility of 
the resinous material in the solvents was 
increased from something like 15 per 
cent to more than 30 per cent. 


Three Coats Applied 


The coating schedule consists of a 
prime, a body coat and a seal coat, all 
three of which were individual develop- 
ments. It was found necessary to de- 
velop individual primes for different 
types of material to be coated. The 
prime must stick to, or bond to the sur- 
face to be covered or protected, so that 
it forms a definite lock and it must also 
form a homogeneous union with the sub- 
sequent coating. The second or body 
coat of this new type of coating, con- 
sists of the resins in solution, a small 
quantity of inert silica filler and inert 
pigments. It is in this coating solution 
that the solubility of the resin was in- 
creased from less than 15 per cent to 
more than 30 per cent. 

Finally, a third or seal coat is applied 
and, while this seal coat ordinarily con- 
tains little more than the resins in solu- 
tion, it may be pigmented where colors 
are desired or required. One interesting 
property of the seal coat is its ability to 
penetrate through the body coat and into 
the prime, forming a homogeneous mass 
which cannot separate into sheets or 
layers. The particular resin combina- 
tion used by Mr. Carson has a great 
affinity for itself. 

When they have dried and hardened, 
the three individually applied solutions, 
or coats, form a protective coating, 
1/100 in. to 1/32 in. in thickness, that 
is practically insoluble in any ordinarily 
encountered corrosive agency, except the 
true aromatic hydrocarbons, which are 
its natural solvents. All three solutions 
can be applied with ordinary paint 
spray equipment or brushed on cold. 

Even at this early date, the new coat- 
ing has found many uses in industry, 
especially for the protection of metal 
surfaces in machinery and industrial 
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equipment. It has been applied on four 
tuna fishing boats, including one reputed 
to be the world’s largest. Steel tanks 
on these boats are utilized for fuel stor- 
ages on the trip out to the fishing banks 
and are then emptied, washed down, 
filled with salt water and used as refrig- 
erated storage for the fish upon the 
homeward bound journey. A successful 
coating for the inside of these tanks 
required one that was insoluble in oil. 
resistant to strong washing solutions and 
salt water, highly abrasion resistant and 
sufficiently flexible so that it would not 
chip, crack or peel from mechanical in- 
juries and wide changes in temperatures. 

In applying the resin finish, the inte- 
rior walls of the tanks were sandblasted 
clean and then a thin film of the newly 
developed metal prime coat was sprayed 
over the entire surface and allowed to 
dry for four hours. Although this prime 
coat is quite impervious to the attack of 
gasoline or oils, it was sealed with an 
extra coat by spraying on a thin film of 
nearly pure synthetic plastic solution, 
or seal coat, which is impervious to oil 
and grease, as well as acids and alkalies. 
Twenty-four hours later, the surface 
was completely covered to a thickness of 
1/64 in. with a sprayed-on coat of the 
body solution. When this coating was 
free of its solvents, a thin film of the 
nearly pure synthetic plastic solution, 
or seal coat, was sprayed over the entire 
surface to form a positive seal. All of 
the applications were made with ordi- 
nary paint-spray equipment and com- 
mercial acetone was used as a thinner 
for the solutions and as a solvent for 
cleaning the equipment. 


Defeating Marine Growth 


Upon examination of the coated tanks 
after about ten months of service, the 
finish was found undamaged and un- 
affected, in spite of the severe service. 
It did not check, crack or shatter off 
from vibration or the thermal expansion 
and contraction of the steel because the 
material is plastic and although it ex- 
hibits a surface hardness and glaze, it 
is a continuous coating that is tightly 
bonded to, and which will follow the 
movements of, the steel. 

Perhaps one of the most striking ex- 
amples of the possibilities of this built 
up type of coating is exemplified by the 
marine applications on the outside of 
the hulls. In these particular applica- 
tions the last or seal coat is impregnated 
with poisons which defeat marine growth 
and thus keep the coated surface free 
of barnacles and other marine growths 
It has been found that such coated sur. 
faces stay free of the usual vegetable 
and animal marine growth, and that ex- 
posure to sun and atmosphere, even afte 
long submersion in salt water, does not 
loosen the coating. 


Naturally colorless, the new material 
can be pigmented for practically any 
color scheme. For a clean sanitary ap- 
pearance, white pigments are used. For 
exterior coatings, aluminum, lead, cop: 
per and other metallic powders are the 
pigments. Black, gray and blues, can be 
produced. In some instances, the pig- 
menting has tended to destroy the full 
resistance of the pure plastic. For ex- 
ample, the pure resin coating is highly 
dielectric and resists electrolytic action. 
When metallic pigments are employed, 
the resistance to electrical conductivity 
is somewhat reduced as is the resistance 
to those corrosive agencies that attack 





Prime coat, 1l seal 
coat, 1 enamel coat 
and 1 seal coat.... 4000—5000 


Prime coat, 1l seal 

coat, 1 enamel coat 

and 2 seal coats.... 5000—6500 
Prime coat, 1 _ seal 

coat, 1 enamel coat 

and 3 seal coats.... 5500—7000 


All seal coats in these tests were 
clear, unpigmented resin solutions and 
the enamel consisted of the resin solu. 
tion, pigments, powdered silica and ad. 
ditional resin. Compounding of | this 





The 2,000 gm. weight falling from a height of about 5 ft. dented the coated 
plate but did not break the resin film 


the pigments used. But, even this has 
proved no handicap of importance in the 
services that have been encountered thus 
far in various applications. 

To ascertain the dielectric properties 
of this type of coating material, coated 
steel samples were subjected to voltage 
puncture tests in the electrical labora- 
tories of the California Institute of Tech- 
nology. The results of these tests were 
as follows: 

Puncture Voltage 
Prime coat and 2 seal 

M isasi 800—1000 
Prime coat and 3 seal 

COATS .ccccecceves 


2500—3000 


enamel, as well as the general handling 
of the resins, and method of sticking the 
substance to surfaces have been covered 
by patent application and the formulas 
used for these tests were the usual ones. 

Though field applications are most in- 
dicative of the new material’s possibili- 
ties and capabilities, it is perhaps more 
interesting to study the results of the 
accelerated field and laboratory tests 
that have been conducted under the con- 
trol of other than the developers of the 
new material. For example, the water 
and power department of one of the 
larger cities ran accelerated abrasion 
tests in which this material was placed 
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TABLE I—RESULTS OF TESTS 


Vaterial Tested 


Material No. 1.. 


New plastic material...... 


ao Uw eS wwe 


Spun concrete ..... ..---2++ -.-.------- 
Cast comcrete ........ccceccccccccccece 


ម្រ ក ic cicgcendsusvecevesesseesees 
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New plastic material filled with aggregate 


FOR ABRASION RESISTANCE 


Thickness 
Weight Loss Diminution 
Grams Inches 

as wide 45 0.0082 

j . a ee ថ្លា 45 0.0045 
bea wen a orden wate 279 0.0067 
+ ងបន 122 0.0187 
128 0.0202 
— ជែ 23 0.0022 
ee ee ពី 24 0.0033 


All samples were coated on the inside wall of steel cylinders of 17 in. internal diameter. 


គី — — 


in competition with five other materials. 
The abrasive material was sharp sand 
in water. The results are given in Table 
I. The test was run for 500 hr. Test 
samples were cylinders assembled to 
form a rotating barrel, each cylinder 
one-quarter full of a mixture consisting 
of 2/3 water and 1/3 sand of a grain 
size passing No. 10 and retained on 
No. 8 mesh. Cylinders were 17 in. I.D. 
coated on the inside with the material to 
be tested. 
Another more elaborate erosion test, 
which was designed to ascertain the pro- 
portionate resistance to abrasion of this 
new plastic material as compared with 
other coatings, was carried on for 1000 
hr. using sand and water flowing down 
an incline as the abrasive agency. The 
relative results obtained were approxi- 
mately the same as those given in the 


An all-steel auto-body manufacturer 
started to get complaints that automo- 
biles equipped with his bodies smelled 
“to high heaven.” Analysis showed that 
most complaints came from farming re- 
gions. Investigators were sent out, 
sniffed some samples complained about 
and returned with an exceptionally 
strong smelling sample. Tearing apart 
the body quickly revealed the cause of 
the unwelcome odor. Rats had found 
their way into the doors, and left evi- 
dence of their presence behind them. 
They had come to steal some of the felt 
that had been cemented to the inner 
surface of the door panel for noise-dead- 
ening. The solution to the problem was 
simple enough. A different kind of felt 
was henceforth used. 


+ * * 


Which reminds me that I took off the 
panel that is below the door of my re- 
frigerator that hides the machinery. 
And the inside of the panel is lined with 
something that mice like, for there was 
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table. The only conclusion derived from 
this more elaborate test was that the 
plastic coating resists wear in proportion 
to care in applying and its thickness. 
Scattered among the field applications 
inspected, were those in which sea water, 
salt spray, and sun were the destructive 
agencies and those in which alkali soil 
and moist air were the deteriorating 
agencies. Then there were applications 
of the new coating material to protect 
steel containers against extremely cor- 
rosive liquids, and steel containers in 
which one corrosive liquid was followed 
by another corrosive liquid of an entirely 
different character. In no test did the 
material itself exhibit any evidence of 
attack by the corrosive agencies to which 
it was exposed. 

In break-down tests in the chemical 
laboratory of a large oil company the 





Whod a Thought It! 


a lot of mouse dirt and some of the lin- 
ing had been torn away. I must write 
my friend who designs that particular 
refrigerator. 


* « * 


And again talking refrigerators, there 
is the story of the housewife who fran- 
tically called the dealer service station 
because the light inside did not go out 
when she closed the door. When the 
service man arrived she greeted him with 
a smile, told him it was all a mistake 
for now she knew the light does go out. 


“How do you know.” asked the serv- 
ice man, somewhat puzzled. 

“Oh, I took out the shelves, put Willie 
inside and closed the door.” 

And thus it came about that the door 
switch is now designed so that the light 
goes out when the door is still open a 
few inches. 

+ a 7 

Sometimes it is the advertising depart- 

ment that takes things too much for 
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coating was exposed to 95 per cent con- 
centration sulphuric acid and held at a 
temperature of 212 deg. F. for several 
hours, without showing any evidence of 
breaking down. At a higher tempera- 
ture, there was some evidence of blister- 
ing around the edges of the coated sur- 
face. A 40 per cent concentration of 
sodium hydroxide, either cold or held 


at a temperature of 212 deg. F. for seven 


hours had no apparent effect on the 
coating. 


To test the tensile strength of the coat- 
ing, especially prepared concrete bri- 
quettes were cemented together by a 
film of this coating material 14 in. thick 
and then pulled on a tensile machine. 
The tensile strength of the coating ma- 
terial ran as high at 375 lb. per sq.in. 
and never less than 260 lb. per sq.in., 
averaging a little more than 300 lb. per 
sq.in. for 18 tests. In no test did the 
coating break away from the concrete. 
Because of its plasticity, the coating may 
be dented by pressure or shock, but it 
will not shatter. By infrequent applica- 
tions of a thin sprayed-on or brushed-on 
coat of the clear plastic solution, ordi- 
narily used as the seal coat of the coat- 
ing, the coating can be kept alive or 
rubbery. 

Applications for which this resin coat- 
ing material has been used successfully 
include filter tanks, chlorinating equip- 
ment, oil storage tanks, tanks for bleach- 
ing compounds, and protective coatings 
for machinery and equipment exposed to 
the action of corrosive liquids and gases. 


granted. A farmer sent in an order in 
answer to an ad that read “Simply plug- 
in this wonderful simple pump and get 
all the water you need.” Soon a loud 
wailing complaint came back from the 
farmer and a salesman called to see him. 
Behold, the farmer had simply 
“plugged” the pump into his well. He 
had no electricity on the place and never 
“heard of the darn stuff.” 


* « * 


But it took a travelling salesman to 
suggest an improvement in railroad car 
design. He was riding a crack flyer 
which was forced to a stop by locked 
brakes. The train crew rushed around 
to find out why the air pressure had 
suddenly dropped. A brakeman bobbed 
his head into a men’s washroom and 
found that the salesman had hung his 
coat on the air valve handle, thus causing 
valve to open. Now they put the air 
valve where it is not convenient to hang 
coats. 

Now you tell one. 




















Front wheel suspension systems used on passenger 


cars, with descriptions of their salient design features 


Fig. 1—Rolls Royce “Phantom III” front suspension in which 
the knuckle pivot is positioned by upper and lower radius 
links. The lower links are about twice as long as the upper, 
an arrangement intended to minimize variations in the angle of 
the pivot as it moves up and down under spring action. The 
spring is of the coil type, as in most independent suspensions, 
but it is fully inclosed and works in oil in combination with a 
hydraulic damping device or shock absorber. Upper links are 
fastened to a common shaft. Stuffing boxes are used where the 
shaft passes through the spring housing. 


Fig. 2—German Voran mechanism which includes both a front 
drive and an independent suspension. Concentric helical springs 
are used and the links connecting the steering knuckle to the 
chassis are about the same length. A hydraulic shock absorber 
is attached to the upper link. In similar systems, the shock 
absorbers are built into the unit. 


FIG.2 k i i i i 
Fig. 3—Daimler front suspension in which a leaf spring with 


shackles at each end is used. The spring is softer than most 
leaf springs used in front suspensions, being designed to permit 
large deflections and to promote easier riding. To control the 
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។ iv axle motion with reference to the frame and to aid steering 
(៤ control, the axle is connected to the frame by parallel links 


XI 


which act as radius members. 





Fig. 4—Studebaker’s “Planar” suspension makes use of a 
single transverse spring which is more or less flexibly mounted 
in a box bolted to a cross member of the chassis. It is claimed 
that the full length of spring reacts against deflection. The 
steering knuckles are supported at the top by tubular links 
designed to take braking reaction. A safety link with soft rub- 
ber bushings is fitted below the spring to prevent loss of con- 
trol in the event of spring breakage and to position one end 
of the spring shackle. Further safety is provided by carrying 
the end of the second spring leaf around eye of main leaf. 
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SUSPENSION SYSTEMS 


Fig. 5—Oldsmobile “wishbone” type of independent suspen- 
sion in which the steering knuckles are supported by “A”- 
shaped frames below and by wishbone shaped frames above. 
The latter are about half the length of the former. A single 
helical spring at each side, seated in the “A”-shaped frame 
below and against a heavy cross member above, is the suspen- 
sion, or more correctly the compression, element which cushions 
road shocks. Shock absorbers of the hydraulic type act on the 
upper “wishbones” and tend to damp out oscillations. 


Fig. 6—Hudson front suspension employs a leaf spring in a 
type of construction which is conventional except that the 
spring is shackled at both ends, rather than at the forward end 
only. Use of a spring shackled at both ends requires addi- 
tional means for positioning the axle with reference to the 
chassis, hence the radius arm is used. This construction per- 
mits a somewhat softer front spring than can be used when 
the spring is fixed at one end and shackled at the other, the 
spring usually acting as its own radius member. Steering con- 
trol is not always satisfactory in such cases. As a through axle 
is employed in this Hudson design, the suspension does not 
leave the front wheels independent as to relative position. 


SS 


Fig. 7—Swinging arm type of independent suspension as de- 
veloped for Cord cars. Knuckle pivots are carried at the ends 
of the curved arms which are pivoted to the front cross member 
of the frame. A steel tension rod, with rubber “biscuit” mount- 
ings, ties each arm to one end of the single transverse spring 
which is clamped to the center of the second cross member of 
the frame. The design is for drive to the front wheels through 
a gearset mounted ahead of the engine. Swinging arms of 
pressed steel have pivots mounted in roller bearings. 


Fig. 8—Under view of the Chevrolet Dubonnet type of inde- 
pendent suspension m which each front wheel is carried on a 
pair of swinging links pivoted at their forward ends to a hous- 
ing that fully incloses the helical springs operating in oil. The 
housings are mounted on inclined knuckle pivots at the ends of 
a sturdy cross member. An important feature of this type of 
construction is that no part of the steering mechanism moves 
relative to the chassis when the wheels are deflected, hence road 
shocks are not transmitted to the steering wheel. 


Fig. 9—Chrysler type of independent suspension, which is 
basically similar to that employed on several General Motors 
cars, but varies in construction details. The helical springs are 
under compression, between the ends of the frame cross mem- 
ber and the lower “A”-shaped frame, pivoted to the lower end 
of the steering knuckle and, at its inner end, to the frame 
structure. By spacing the latter pivot bearings well apart, good 
support is afforded against fore and aft shocks transmitted 
from wheels to steering knuckle, without significant deflection 
of the knuckle. Shock absorbers of the hydraulic type are 
mounted at the inner pivot of the upper swinging yoke. 
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Minimum Surface Area 


THOMAS J. HIGGINS 


Purdue University 


Determination of the relations between 
the volume and the dimensions for 
various shapes satisfying the condition 
of least surface area for a given volume 
is a difficult task unless differential cal- 
culus is employed. This, however, is a 
branch of mathematics that the practic- 
ing engineer has usually forgotten. Ac- 
cordingly, the desired relations for the 
most commonly used configurations have 
been worked out and are given below. 
To the author’s knowledge these are not 
to be found elsewhere in engineering 
literature. 

Rectangular prism, altitude H; base 
edges A and B 


1. Open at top, altitude fixed: A = B 
= (V/H) 
base edge A fixed: H = (V/2A)!; 
B (2V/A)? 


2. Closed at top, altitude fixed: 4 = 


B = (V/H) 
base edge A fixed: H = B 
(V/H)? 


Triangular prism, altitude H; base B 

1. Open at top: B = 2 V'; H = 
0.578 V3 

2. Closed at top: B = 159 V?; H = 
0.916 V3 

Hexagonal prism, altitude H; base 

edge B 

l. Open at top: B = 0.642 V!; H = 
0.720 V3 

2. Closed at top: B = 0.511 V!; H 
1.14 V! 

Cylinder, altitude H; radius R 

1. Open at top: R = 0.684 Vt; H = 
0.684 V3 

2. Closed at top: R = 0.544 V’:; H = 
1.08 V3 





Adjustable Extension Springs 


The accompanying sketch illustrates 
two methods of adjusting extension 
springs other than those shown in the 
June number of Product Engineering. 

In both designs 1 and 2. the spring is 


wound with two smaller coils at one 
end. In the method shown in Fig. 1. the 
head of an unhardened fillister head cap 
screw bears against these coils. The 
screw is threaded up close to the head 
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Two methods of adjusting extension springs wound with smaller coils at one end. 


to accommodate a hexagon nut which 
is tightened against the other side of the 
small coils. The nut, also unhardened, 
is pinned to the screw after clamping 
the coils. When adjustment is neces- 
sary, a wrench engaging the nut turns 
both nut and screw. It is then locked 
with a checknut bearing against the 
threaded member. 

In the arrangement shown in Fig. 2. 
the spring end is retained similarly ex- 
cept that the hexagon nut does not re- 
quire pinning. but holds by friction. 

The hexagon nut 4 has a semi-spheri- 
cal end and pivots the entire assembly 
in the pocket of the casting. The design 
is self-centering. This nut is turned 
when adjustment is required and is then 
locked in place with a check nut. 

—ADAM FREDERICKs 
New Milford, Conn. 


Resistance Welding 
High Carbon Steel Wire 


To the Editor: 

Since my previous letter (P.E., May. 
p. 187) regarding resistance welding of 
high carbon steel wire, a series of tests 
has been carried out and production is 
being successfully maintained as a result. 

Tests were conducted with 0.65 per 
cent, 0.85 per cent and 0.90 per cent 
carbon piano wire. passing through five 
dies on one machine. This procedure was 
as follows: annealing the ends in a coal 
fire. welding. annealing (on machine). 
and reducing area of weld. No trouble 
was experienced with the 0.65 per cent 
carbon steel. With the 0.85 per cent. 
one or two welds broke at the last die. 

With the 0.90 per cent carbon, how- 
ever, welds broke quite frequently and 
only four welds out of eighteen went 
right through. This being a eutectoid 
composition, composed entirely of pearl- 
ite, the results must be considered 
gratifying. Successful resistance weld- 
ing of a eutectoid is no mean accomplish- 
ment but more a matter of luck, con- 
sidering the subsequent strain on the 
weld when the wire is being drawn. An- 
nealing the weld in coal fire was tried 
and was satisfactory, but the same re- 
sults were obtained by annealing the 
ends in fire before welding. Because 
this was a better production procedure 
it was adopted. 
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Conclusions reached as to the best 
procedure for welding are as follows: 
Anneal ends, in coal fire if possible, nine 
to twelve in. Weld in usual manner and 
anneal. Operator must find proper an- 
nealing heats by his own experiment. 
Blood red heat is best point to work 
from and proper heat will soon be de- 
termined. Reduce area of weld. This 
is always a great advantage, but, up to 
0.65 per cent carbon steel is unnecessary 
unless the operator is having trouble. 
Area must not be reduced too much or 
weld will break. —T. T. R. 
{rlington, N. J. 


Wabbler Engine Balance 


To the Editor: 

Regarding Mr. E. S. Hall’s problem 
on “Wabbler Engine Balance” in the 
June number of Product Engineering, 
I would like to submit the following 
simplified analysis. 

Using Mr. Hall’s diagram and nomen- 
clature, consider the disk to be cut along 
the z axis so that we have two semi- 
circular segments rotating about the z 
axis as their common diameter. Now 
since the moment of the centrifugal 
couple is a function of each element of 
mass, times its distance from the z axis 
squared, we may consider the mass of 
each semicircular segment to be con- 
centrated at a point in the xy plane at 
a distance from the z axis equal to the 
rectangular radius of gyration (% r 
of the semicircular ségment. By inspec- 
tion we may formulate the equation for 
the moment of the centrifugal couple: 


mass ន រ - , 
M. = 2 > X w° X radius of rotation 


xX moment arm 
W .,reosed! rsin“n 

យ” a s 
2g 2 Z 


=? 


= 


W ro" sin d cos o ន 
= lb. ft. 
4g 
WARREN D. ANDERSON 


Vorma-Hoffman Bearings Corporation 


To the Editor: 


A simple solution without calculus is 
possible by representing angular velocity 
w and angular momentum M as vectors. 
This is particularly useful for com- 
plicated bodies, as the moments of in- 
ertia and free axes can be found by 
simple tests. 

Note that external torque equals rate 
of change of angular momentum 

p- យវ 
dt 
M is the resultant of the angular mo- 
ments for rotation about the free axes 
Mı and M,. Resolve w into components 


O, = w Cos h and Wp = © sin p 
M., = Tawa and Ms យ I Bwn 
អឺ = វៃ, - Ms» 
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a (Masin ġ - 
Y Mgcos¢)=My 


Vector solution, Wabbler Engine problem 


Then resolve M into components along 
x and along y axis, M = Mr + M, 
M, is not changed by rotation 
M, is changed by rotation at the rate 
wM, 
dM 
dt 
Note directions of Mı and Mp on the 
figure. 


=T=wM, 


Wr Wy 
For the disk: J, = Is = 
o e dis g 9 ព a 4 
Ww g" 
wa = wtoso Ma =liwa = w 5 core 
Gs 
we = w sin o MBs = In wB 
W ច zi 
— នរំ យ 
M, = M. sino — M scos o 
_ Wre, 
— sin @ cos @ 
ក Wr. 
T = wM, = «a : i sin @ cos o. 
which checks Mr. Hall’s result. 
—H. O. Fucus 


General Motors Corporation 


Diameter-Volume Relation 
in Upset Rivets 
To the Editor: 


Is there a relationship between the 
wire diameter and the volume of ma- 
terial in the shoulder part and head of 
a shoulder rivet made by one simple 
upsetting operation from the basic wire? 
The shank diameter of the shoulder 
rivet being the same as the wire diame- 
ter from which it is made, it seems to 
me that the material from which the 
shoulder part and the head is formed 
cannot be more than 4 times wire diame- 
ter times the area of the wire cross 
section. | would appreciate it very much 
if you could verify this or furnish me 
with other data for economical shoulder 
-—CARL F. BRUNNER 

Woodhaven, L. l. 


rivet design. 


Traversing Mechanism 
To the Editor: 


Referring to the inquiry from L. L. 
Lapeyrouse, in the May number of 
Product Engineering, asking for a 
source of supply for a device to tra- 
verse a_ self-cleaner back and forth 
across the felt in a paper machine, it 
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has occurred to the writer that a 
mechanism similar to a level winding 
device on a fishing reel might be de- 
veloped to traverse the felt without the 
necessity of reversing direction of gear 
rotation. —H. W. THURSTON 

Lorain, Ohio 


Chromate Fast Dip 
Not Limited to Small Parts 


To the Editor: 

Mr. Delmonte’s article in the Febru- 
ary 1938 number of Product Engineer- 
ing on protective coatings for product 
finishes does a very fine job of sum- 
marizing the various chemical surface 
treatments and their applications. 

However, the tabular comparison of 
various coatings as given on pages 68 
and 69 states that the chromate fast dip 
coating for rust inhibition on zinc alloys 
is applicable to die castings and small 
zinc parts, but not applicable to large 
zinc or galvanized surfaces. 

The statement that this process is 
not applicable to large zinc or galvan- 
ized surfaces is incorrect. The size of 
zinc parts that may be treated by this 
process is limited only by the available 
size of handling equipment. Also, the 
statement would seem to infer that this 
process is unsuited to galvanized sur- 
faces. Galvanizing is zinc coating— 
hence I cannot understand why the 
chromate fast dip treatment would not 
be suited to a galvanized surface, no mat- 
ter what its size. 

In conclusion. may I add that this 
tabular presentation of the applications 
of the various surface treatments to 
different metals should be extremely 
useful to engineers? —R. F. PECK 

New York City 


To the Editor: 


Mr. Peck is entirely correct in stating 
that the Cronak process is adaptable to 
all zinc surfaces, including galvanized 
surfaces. Apparently the wrong impres- 
sion regarding the utility of the process 
was conveyed to some of the readers, 
for it will be recalled that all dip 
processes in the reference table were 
judged as unsuited to large parts and 
large assemblies. Included in this cate- 
gory would be large zinc and large gal- 
vanized surfaces. In other words. the 
inference to draw is that some assem- 
blies, which cannot be conveniently 
handled by dipping methods, can be 
treated better by spray methods. This 
is no reflection against the utility of 
the process. 

I appreciate Mr. Peck’s comments 
and trust that the misunderstanding was 
not conveyed too far. —J. DELMONTE 

Park Ridge, Illinois 
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14, 34, = 77372 = 0 
23,,34; = 232,34 =b 
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2,23, = ០ 





Fig. 6—Geometrical construction for finding the length of 
crank 2 and center distance d when other data are known 


Lever-Crank Linkage 
To the Editor: 

Since writing the article “Lever- 
Crank Linkage” (Product Engineering, 
March 1938, page 99), I have been 
able to give Case IV further considera- 
tion and have found an exact geometri- 
cal solution for it. It turns out to be 
so simple that I marvel at my obtuse- 
ness in overlooking it. But such are 
the tricks our minds play on us; at 
least such are the tricks that mine 
plays on me. 

Case IV.— Geometrical Solution. (1) 
Locate points 34, and 34, and circle C, 
Fig. 6. exactly as for Case I; (2) about 
the center, O,. in which circle C cuts 
the bisector of angle D, describe the 
circle C, through points 34, and 34; 
(3) about 34, as a center with 26, 
twice the given length of the connect- 
ing-rod, as a radius describe circle C,; 
(4) join the point T in which circles 
C, and C, cut each other to point 34; 
and (5) at the middle point of T, 34, 
erect the perpendicular ‘s,12. Then 
(1) the point in which this perpen- 
dicular cuts circle C is the required 
position of center 12; (2) 12,14 is d, 
the required center distance; (3) 12,34, 
is a+ b, 12,34, is b — a, and 

12,34, — 12,34, — (a +b) — (b—a) 
== 2a, twice the required crank radius. 
Proof — The angle between line 7,34, 
and 7,34, is w/2, because the radius 
of circle C, is twice the radius of circle 
C; therefore triangle 7,12,34, is isos- 








T 12 — 12.34, 


celes, and 


Thus 

12,34, + 12,34,=12,34,+7,12=2b 
From which it follows that this con- 
struction locates center 12 in relation to 
points 34, and 34, so that 

()) 12,34,4+12,34,=2b 
and (2) the angle between 12,34, and 
12,34, is the given angle ¥; which is 
what is required for the geometrical 
solution of Case IV. 

I enjoyed your article, “New-Products 
Programs,” in which you make out, it 
seems to me, a most convincing case 
for your thesis that, in general, indus- 
try uses periods of depression to in- 
tensify research and development activ- 
ity. —M. H. Rascue 


Virginia Polytechnic Institute 





Super-Thin Stainless 


To the Editor: 


In your June 1938 issue of Product 
Engineering in your feature entitled. “Do 
You Know That,” you list as Item 80, 
“Stainless steel can be obtained as thin 
as 0.0024 in. thickness.” 

This is not up-to-date information. We 
regularly produce various types of stain. 
less strip steel in sizes as light as 0.0015 
in., and if there were a demand for ma- 
terial as light as 0.001 in. we could pro. 
duce it. If you will refer to our advertise. 
ment on page 46 of this same issue 
(June), you will see further information 
regarding our mill and product. 

It would seem desirable that there be 
a closer check made between products 
which your advertisers make and state. 
ments which you make in your editorial 
and news columns relating to similar 
products. —C. M. Beecuiy 

The Cold Metal Process Company 

[Editors Note—We can only plead 
that progress is so fast that we cannot 
keep up with it 100 per cent. | 


Information Wanted 
To the Editor: 


In forging a crane hook does the forg- 
ing process increase the tensile strength 
or decrease it? I would appreciate an 
answer to this question from one of your 
subscribers. —Jay C. Reep 

Washington, D. C. 


To the Editor: 


I am seeking a source for round spring 
steel belts, such as would be used to 
operate small map rolls. Any other sub- 
stitute that would give the self-adjusting 
tension required, without using an idler, 
would be acceptable. 

—Ernest E. Hess 
Lufkin, Texas 





Can You Work This One? 


H. E. SMITH 


Solution to Last Month’s Problem— 


Ladders in an Alley 


Let x equal width of the alley. The 
problem .then resolves itself into the 
solution of the following fourth degree 
equation: 

x* — 20° — 700x* + 14000x — 70000 
= © 

Solving this equation by Horner’s 


method, the approximate answer will 
be x = 26.04 feet. 


This Month’s Problem— 


Aluminum and Copper Balls 


Two balls of equal size and weight 
are gilded so that in appearance they 
are indistinguishable. One ball is of 
aluminum and is solid; the other, of 
copper, is hollow in the center. How 
can one ball be distinguished from the 
other by simple mechanical experiment 
without in any way injuring or marring 
the surfaces. 
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Impact Testing Symposium 


N OUTSTANDING symposium on im- 
A pact testing was presented at the 
4ist Annual Meeting of The American 
Society for Testing Materials, at Atlantic 
City. During the period of two entire 
sessions related papers were read and 
discussed that covered the basic theories 
underlying impact tests, data on the fac- 
tors affecting impact, and the practical 
application of impact tests to metals, or- 
ganic plastics and welds. 

The subject matter contained in the 
papers and the discussions from the 
floor which followed brought to light 
wide differences of opinion as to the 
significance of the tests and as to the 
behavior of the materials under test. So 
great is the conflict in views and the- 
ories held that it seems wise to recon- 
cile them by clarifying still further the 
fundamental theory of failure. Much 
progress in comparing the results of the 
various methods of tests, however, was 
attained. 

In arranging this symposium the So- 


ciety recognized the increasing impor- 
tance of impact failure and impact test- 
ing to meet the demands imposed by 
faster speeds both in machines and vehi- 
cles, also by reduction of unnecessary 
weight and by economy in the use of 
materials. The inherent discontinuity of 
microstructure in welded metals and the 
differences in thermal treatments have 
initiated new and important studies of 
impact properties and tests. 

The papers in general dealt with the 
three main phases of the impact prob- 
lem, that is, shape or notch effects, ve- 
locity effects and temperature effects, 
both from the standpoint of homogeneous 
materials and for welded materials as 
used in structural sections. 

The symposium was made possible by 
the joint efforts of the American Society 
for Testing Materials and The Engineer- 
ing Foundation’s Welding Research Com- 
mittee which is sponsored by the Amer- 
ican Welding Society and the American 
Institute of Electrical Engineers. 


Standard Hardness Tests 
Not Sufficiently Exact 


T THE ANNUAL meeting of the 


American Society for Testing Ma- 


terials at Atlantic City, Mr. J. S. Vanick: 


of the development and research division, 
The International Nickel Co., Ine., 
pointed out that alloy steels and alloy 
cast irons are now being produced with 
hardness values approaching so closely 
that of the diamond that standard meth- 
ods of measuring hardness are no longer 
sufficiently exact to meet modern indus- 
trial requirements. 

Reporting on a year’s study in col- 
laboration with his colleague, J. T. Eash, 
Mr. Vanick described how various steels 
and a special nickel-chromium alloy cast 
iron had been tested by the four ac- 
cepted methods of measuring the hard- 
ness of metals. Two of the methods are 
based on the depth to which diamond 
points at known pressure will penetrate 
the material under test. The third 
method substitutes a tungsten carbide 
ball for the diamond point, while the 
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fourth measures the height of rebound 
of a diamond pointed drop weight. 

This program for investigating methods 
for measuring hardness was inspired by 
the performance of rolls of nickel chrom- 
ium cast iron which, in many cases, were 
standing up better in actual service than 
steel rolls which showed higher hardness 
values in rebound tests. These rolls, 
widely used in steel mills and also in 
processing rubber and manufacturing 
paper, depend frequently for their suc- 
cess on their hardness, due to high speed 
operation and heavier reductions de- 
manded by modern industry. The steel 
mill rolls are subjected to the added 
stress of the harder materials which 
they process. 

“It was found that the increased hard- 
ness of the materials now used for rolls 
has reached the point where the testing 
devices employed are approaching the 
limits of accurate measurement. This 
was demonstrated by the fact that the 
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sceleroscope rebound test had to be made 
an average of sixteen times in order to 
narrow the variation in the individual 
readings, and two of the other accepted 
tests required averages of nine and eight 
readings, respectively. The Brinell test, 
in which a tungsten carbide ball ten 
millimeters in diameter was held at a 
load of 3,000 kg. for 30 sec., required 
only two or three determinations to 
establish closely uniform values.” 

Until standard testing devices are im- 
proved or some new method of measuring 
hardness is developed, Mr. Vanick con- 
cluded, the least uncertain basis for 
specifying the desired hardness in a roll 
is the Brinell test. 


Heyer Awarded 
A.S.T.M. Dudley Medal 


OBERT H. HEYER, junior metal- 

lurgist in the research laboratory of 
the American Rolling Mill Company 
was awarded the Charles C. Dudley 
medal for 1938 during the 41st A.S.T.M. 
Annual Meeting in Atlantic City. 

The paper which won for Mr. Heyer 
the Dudley medal is entitled “Analysis 
of the Brinell Hardness Test” and pro- 
poses a method for expressing a shear 
yield strength which bears a definite re- 
lationship to tensile or compressive yield 
strength and gives an explanation for 
the differences commonly observed in 
the surface contours of Brinell impres- 
sions. By means of a split hardness test 
specimen, differences in the nature of the 
plastic deformation below the surfaces 
of test impression were studied and re- 
lations of the depth of the visible plas- 
tic deformation, rise of metal above the 
original surface, and the Meyer coeff- 
cient were established. As a result of 
work in four series of metals, the rate 
of increase of depth of plastic deforma- 
tion with diameter of indentation was 
determined. 


Committee to Study 
Radiographic Testing 


OMMITTEE E-7 of the American 

Society for Testing Materials, repre- 
senting various branches of industry, in- 
stitutions and research laboratories, is 
engaged in studies preliminary to the 
development of acceptable standards and 
recommended practices covering the ac- 
ceptability and applicability of radio- 
graphic examination. The committee is 
attempting to work out a recommended 
technique and carries on research to 
improve sensitivity and reliability of this 
method of inspection. One of its aims 
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is to remove the causes for misunder- 
standings arising from the improper or 
uninformed use of this industrial tool. 
Mr. H. H. Lester of Watertown Arsenal 
is chairman of the committee. 


Dissipating Static 
Charges On Belts 


X TATIC charges which accumulate on 
5 the driving belts of many machines 
can be dissipated by treating the belts 
with an aqueous dispersion of colloidal 
graphite, a good conductor of electricity. 
The graphite films formed on the belts 
carry static charges from pulleys to the 
frames. Dry lubrication is also insured. 

In present practice, a suspension of 
colloidal graphite in water is applied 
directly to the pre-cleansed belts by 
simple brushing at the time of assembly. 
In the case of a machine equipped with 
untreated bands, the same solution may 
be applied by holding a brush against 
the moving part. 

Recent experiments on the elimination 
of static in washing machines and simi- 
lar devices indicate that concentrated 
colloidal graphite in oil, diluted properly 
with carbon tetrachloride, will accom- 
plish the same results. 


Fluorescent Coating 


Used for Light Source 


UMILINE lamps producing light 

through chemical fluorescence 
caused by ultra-violet rays have been de- 
veloped by the Westinghouse Lamp Divi- 
sion, of the Westinghouse Electric & 
Manufacturing Company. 

Fluorescent Lumiline lamps utilize a 
low-pressure mercury vapor discharge 
which produces ultra violet radiation. 
The inside surface of the glass tube of 
the lamp is coated with chemicals which 
fluoresce, when struck by invisible ultra- 
violet rays, and change ultra-violet to 
visible light. Efficiency of this process 


is extremely high and the transforma- 
tion produces practically no heat. The 
flourescent, glowing coating is the source 
of light in the new lamps. 

Characterized by coolness in opera- 
tion, the new illuminant runs only a few 
degrees hotter than the surrounding air, 
making it well adapted for use in places 
where heat is objectionable. Surface 
brightness is low, reducing the chances 
of glare. Both the shape of the lamp 
and its availability in colors makes it 
useful in decorative lighting. Auxiliaries 
for current and switching control are 
required wih these lamps. 

Four sizes of lamps are available, in 
seven colors, including two shades of 
white. Shapes are tubular, varying from 
18 to 36 in. in length. 





MEETINGS 


AMERICAN Society OF MECHANICAL 
Encineers—Fall meeting, Providence, 
R. I., October 5-7, C. E. Davies, secre- 
tary, 29 W. 39th St., New York City. 


SOCIETY OF AUTOMOTIVE ENGINEERS 
—National Transportation Engineering 
meeting, Commodore Hotel, New York, 
N. Y., Nov. 14-16, John A. C. Warner, 
secretary and general manager, 29 W. 
39th St., New York City. 


EXPOSITIONS 


NationaL MeraL Concress anp Ex- 
HIBITION—Convention Hall, Detroit, 
Mich., under the auspices of the Amer- 
ican Society for Metals, Oct. 17-21. 
Further information can be obtained 
by communicating with W. H. Eisen- 
man, secretary, 7016 Euclid Ave., 


Cleveland, Ohio. 


NATIONAL AUTOMOBILE SHOW—Grand 
Central Palace, New York City, Nov. 
11-19, under the auspices of the Auto- 
mobile Manufacturers Association, 366 
Madison Ave., New York City. 


THIRTEENTH NATIONAL EXPOSITION 
oF Power AND MECHANICAL ENGINEER- 
1NGc—Grand Central Palace, New York 
City. December 5-10. Further details 
can be obtained from Charles F. Roth, 
president of the International Exposi- 
tion Co., Grand Central Palace, New 


York City. 






Engineering Educators 
Judge Welding Designs 


APERS submitted in the $200,000 

Award Program of The James F, 
Lincoln Arc Welding Foundation are þe- 
ing judged at Cornell University, Ithaca, 
N. Y., by the Foundation Jury of Award 
which convened July 2. Thirty jurors 
from engineering departments of various 
colleges and universities will judge the 
entries under the direction of Dr. E. E, 
Dreese, of Ohio State University, chair. 
man. 

In judging the papers, the jury will 
be evaluating original studies conducted 
by engineers, designers, architects and 
others over a period of fifteen months be. 
tween the announcement and close of the 
Foundation Award Program. The papers 
submitted in this contest deal with the 
application of the are welding process 
of construction to the design of all types 
of products and structures. Rewards for 
the studies will be in 446 individual 
amounts ranging up to $10,000, with the 
Grand Award of $13,700. Announce- 
ment of award winners is expected about 
September. 


Bureau to Maintain 


Tape Standards 


N INDEPENDENT certified products 
bureau, designed permanently to 
insure the maintenance of quality stand- 
ards in the industry and to combat the 
manufacturing and distributing of sub- 
standard sealing tape products under 
misleading quality endorsements has 
been established by the Gummed Indus- 
tries Association. 

Bureau services will be available to 
all subscribers. An extensive laboratory 
will be maintained where standards not 
only will be determined and regulated, 
but where consumers and distributors 
may send products received for quality 
verifications, assuring the preservation 
of standards once set. 





LAMINATED plastic materials now avail- 
able have woven-glass fabric as a base 
to increase their resistance to corrosive 
liquids. (84) 


s * 


Monet Mera is now available in 
threaded form. The thread forms may 
be the usual U. S. or American National, 
Stub 60 deg., Acme, Stub Acme, Worm, 
or special forms. The forms come in 
twelve feot rods, in any diameter up to 


Do You Know That— 


114 in. and any pitch not coarser than 
four. (85) 


* * * 


Savines of from 25 to 50 per cent in 
the cost of nickel plating are claimed for 
a recently developed ‘bright nickel” proc- 
ess which eliminates nearly all of the 


buffing, tumbling and coloring opera- | 


tions usually necessary to give nickel 
coating the proper lustre before applying 
the final chromium plating. The new 


process also eliminates buffing the cop- 
per base on which the nickel finish is 
applied, and is claimed to secure bright 
nickel deposits in deep, inaccessible 
places in complicated shapes, otherwise 
expensive to finish. (86) 


* + * 


MULTICOLOR decalcomanias _ recently 
made available are so elastic that they 
can be applied to rubber goods ranging 
from garden hose to toy balloons. (87) 
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New Materials and Parts 


Totally-Inclosed Motors 


A newly developed line of integral 
sizes of single-phase, polyphase and d.c. 
totally-inclosed, fan cooled motors, mar- 
keted under the tradename “Stream- 
cooled.” Fan blows a stream of air over 
the outside of the exposed laminations. 
Because of high radiating capacity the 
motors are but little larger than open 
motors and much smaller than the usual 
inclosed motor. Rotor shafts are ball 
bearing mounted. Sizes range from 1/3 





hp. 900 r.p.m. to 15 hp. 1,800 r.p.m. for 
the squirrel cage, polyphase induction 
motors; from 1/3 h.p. 1,200 r.p.m. to 
7% hp. 1,800 r.p.m. for the single phase 
repulsion induction motors; and from 14 
hp. 900 r.p.m. up to 3 hp. 1,800 r.p.m. 
for the d.c. motors. Bases are separable 
conforming to NEMA standards but 
may be replaced with special bases if 
desired. Vertical or special mountings 
can he provided. Bulletin 200 describing 
these motors in detail is available. 
Baldor Electric Co., St. Louis, Mo. 


Reflect-O-Cell Insulation 


An inexpensive, light-weight insula- 
tion consisting of a combination of pure 
aluminum foil with cellular Hermatex 
insulating paper, processed so that it 
provides scientific thermal insulation as 
well as sound-proofing qualities and also 
a moisture and wind shield. Unlike 
other insulations, it does not depend up- 
on thickness or density. The aluminum 
surface reflects 95 per cent of all heat 
waves striking it and radiates only 5 
per cent of its own heat. It is claimed 
to be 80 per cent lighter than any other 
Insulation, and to outlast the life of 
any vehicle in which it is installed. It 
stays in position permanently being un- 
affected by shock or vibration. Typical 
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applications include buildings, indus- 
trial plants, motor vehicles, and process- 
ing equipment. Available in rolls 17 
and 24 in. wide, or in special widths on 
order. Aluminum Aircell Insulation Co., 


Curtis Bldg., Detroit, Mich. 


Rheostat Tandem Assembly 


A special type of tandem construc- 
tion and assembly designed for special 
use with the larger size Ohmite Rheo- 
stats for the control of electrical ap- 
paratus where several circuits are to 
be simultaneously varied, as in the 
control of the individual phases of a 
3-phase line. A four-unit assembly re- 
cently completed consists of four rheo- 
stats rated at 1,000 watts each. The 
overall length is approximately 3 ft. 
2 in., and the height 154g in. It is 
12 in. in diam., and has a 34 in. 
through shaft. This assembly is in- 
tended for motor drive, is equipped 
with separate bearings on the end 
plates, and is mounted on a rigid cad- 
mium-plated steel framework. Can be 
supplied for two, three, four or more 
rheostats in tandem using any com- 
bination of Model N, 300 watt, Model 
R, 500 watt, or Model U, 1,000 watt 
units. Standard-type tandem assem- 
blies are available for use with all 
Ohmite rheostat models from 25 to 
1,000 watts, or with Ohmite tap 
switches. Ohmite Mfg. Co., 4835 
Flourney St., Chicago, Ill. 





Disk-Operated Thermostat 


A disk-operated overheat protection 
thermostat available for use in all frac- 
tional horsepower motors. Consists of a 
small thermostatic bimetal disk placed 
next to a heater wire. Contacts, welded 
to the disk, provide positive action and 
being placed in series with the line cir- 
cuit. the thermostat, when open, breaks 





the circuit. This small, compact Klixon 
motor protection thermostat is easily 
installed and is applicable over the com- 
plete range of single phase a.c. frac- 
tional horsepower motors up to and in- 
cluding 1 hp., 110 and 220 volts. Ther- 
mostats are available with either manual 
or automatic reset. Spencer Thermostat 
Co., Attleboro, Mass. 


Cellulose Sealed Hose 


A flexible metal hose sealed with a 
specially prepared cellulose sheet. Inner 
core is a flexible metal tube of spiral 
construction over which is several layers 
of specially prepared cellulose sheet, 
drawn into the spiral corrugations of 
the metal core. An oil-resistant vulcan- 
ized synthetic rubber cover over the 
cellulose sheet is in turn protected by 





a metal braid which prevents excessive 
elongation of the hose when subjected 
to internal pressure or external end load. 
“Avio-Tite” detachable couplings are 
available for use with this “Avioflex” 
hose. Standard hose sizes range from 
5/32 to 14 in. LD. with outside di- 
ameters ranging from 1% to 1 23/32 in. 
Bending radius ranges from 314 to 10 
in. measured to axis of hose. Chicago 
Metal Hose Corp., Maywood, Il. 


Molding Compound 


To be known as 2274, developed to 
meet the problem of molding parts with 
especially large inserts which are sub- 
ject to extremes of temperature. While 
it is comparable with standard com- 
pounds, the final set is slightly more 
flexible to avoid cracking in the finished 
piece which otherwise occurs with ex- 
pansion and contraction of the metal in- 
serts. General Plastics, Inc., North 
Tonawanda, N. Y. 


























Magnetic Reversing Switch 


A line of combination reversing mag- 
netic switches which employ air circuit 
breakers. Designed as alternative equip- 
ment for fused motor-circuit switches, 
intended primarily for the full-voltage 
starting of a.c. motors. Particularly 
suitable for use where short circuit pro- 
tection for individual motors is de- 
sirable and as a means of disconnect- 
ing the power-supply line to switch and 
motor. The complete device consists of 
an air circuit breaker, two magnetic 
contactors mechanically interlocked, and 
a temperature overload relay, all in- 
closed in a sheet-metal case for wall 
mounting. The inclosing case is de- 
signed to permit operation of the air 
circuit breaker while the cover is shut. 
Maximum rating 25 hp. at 600 volts, 
3-pole. General Electric Co., Schenec- 


tady, N. Y. 


Running Time Meter 


Automatically registers the operating 
time of the circuit, apparatus or system 
to which it is connected. Driven by a 
self-starting synchronous 
motor. The meter is made in two types; 
one for registering total hours, and one 
for registering total minutes. A five dial 
counter is used and indicates in tenths 
up to 9999.9 and repeats. The dial 
registering in tenths is useful for 
measuring short time intervals, and for 
verifying the operation of the circuit. 


slow-speed, 





The meter is connected in parallel with 
the machine or apparatus of which the 
total operating time is to be registered. 
Housing is made of molded phenolic 
resin available in black with silver dial 
or brown with bronzed dial. R. W. 
Cramer & Co., Inc., 67-69 Irving Place, 
New York, N. Y. 


New Electrode 


Smootharc “Harchrome,” a new elec- 
trode designed exclusively for welding 
4-6 per cent chrome steel. Composition 
is 4-6 per cent Cr plus 0.5 per cent Mo. 
It deposits weld metal which has the 
same properties as the parent metal. 
Manufactured in sizes from 4 to ;% in. 
in diam., for operation with currents 
from 80 to 200 amp. Harnischfeger 
Corp., 4400 W. National Ave., Milwau- 
kee, Wis. 


Heavy-Duty Midget Relay 


These relays are furnished with extra 
large fine silver-to-silver contacts to pro- 
vide a maximum contact rating of 10 
amp. up to 125 volts a.c., 10 amp. up 
to 22 volts d.c., or 2 amp. from 23 to 
125 volts d.c. They are available only 
with single pole, double break, normally 
open contacts. Ward Leonard Electric 
Co., Mt. Vernon, N. Y. 





Oil-Resistant Tubing 


Made of flexible synthetic resin which 
is inert to gasoline, oil and organic 
solvents and which retains its flexibility 
throughout a wide temperature range. 
Outstanding characteristics are lightness, 
specific gravity being approximately 
1.26; extremely tough; resistant to high 
pressures; and possessing good elas- 
ticity. Claimed to be exceptionally wear 
resistant. Tubing is available in sizes 
ranging up to and including 1⁄2 in. I.D. 
and is marketed under the trade name 
“Risistoflex” PVA tubing. Each tube 
length is equipped with couplings. Re- 
sistoflex Corp., Dover, N. J. 


Light Relay 


An unusually small, compact light 
beam control unit, housed in cast alumi. 
num container for durability and ease 
of mounting. The light relay, Type 237, 
consists of an amplifying tube, a photo. 
electric cell, and a relay with coin silver 
contacts, x in. diam. which will handle 
a ł hp. motor. The expected life of the 
photoelectric cell is from 20,000 to 30.. 
000 hours while the radio amplifying 
tube from 1,000 to 2,000 hours. The 





complete light relay operates directly 
from 115 volts, 50 or 60 cycle a.c. and 
consumes approximately 35 watts. The 
housing measures 7} in. long, 53 in. 
high and 33 in. wide, finished in black 
optical instrument enamel. A companion 
unit, Type 227 light source, is furnished 
in the same type container with ap- 
proximately 4 in. focal length lens to 
insure small concentrated filament image 
at distances up to 30 ft. This unit op- 
erates directly on the 115 volt, 50 or 
60 cycle a.c. power line and consumes 
approximately 50 watts. Electronic 
Control Corp., 2667 E. Grand Blvd. 
Detroit, Mich. 


Phototube Relay Unit 


An inexpensive phototube relay unit, 
suitable for experimental or research 
work, known as Type 1224A. Comprises 
a phototube, thermionic amplifier, re- 
sistor, potentiometer, condenser, and a 
small electromagnetic relay. The wiring 
diagram is printed on the base. All 
wire, terminals, brackets, and screws 





PRODUCT ENGINEERING 




















































Dw ne na nk ស om 


= 









are included. It is furnished as a kit 
for assembly or completely assembled 
and ready for use. The unit is adapt- 
able to such work as controlling liquid 
levels, controlling signals from moving 
devices, or starting and stopping ap- 
paratus. It is also useful as a limit 
switch or as a sensitive electronic relay. 
G-M Laboratories, Inc., 1731 Belmont 
Ave, Chicago, Ill. 


Cooling Unit 


A portable cooling unit for use in 
baths or tanks where bath temperature 
is to be maintained at or below room 
temperature with an accuracy of plus or 
minus 1 deg. C. It is especially advan- 
tageous for warm weather operation of 
constant temperature baths. Consists of 
a suitable refrigerator unit mounted in 
a perforated metal housing, a cooling 
coil connected to the refrigerator by a 





seamless flexible metal tubing, and an 
expansion valve which is automatic in 
operation. The refrigerator measures 
only 12x15x21 in. high and is mounted 
on ball bearing casters for moving about 
easily. The unit is put into service 
quickly and no installation extras are 
required. American Instrument Co., Sil- 
ver Spring, Md. 


Double-Duty Transformer 


A new “TuLamp” transformer, de- 
signed to operate two 400-watt Type H 
mercury lamps at peak efficiency and at 
9-95 per cent power factor. The unit 
is 1} in. wider and somewhat heavier 
than the single-lamp transformer, but is 
practically the same in general design. 
Starting currents using these trans- 
formers are below the normal operating 
current, so that no provision need be 
made in the wiring to take care of ex- 
cess starting values. Using the new 
uit, one lamp starts and reaches its 
full efficiency before the other lamp. 
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With as much as a 40-volt drop in the 
circuit, one lamp will continue to burn. 
Should one lamp burn out, the other 
lamp will operate normally without in- 
jury to the transformer. List price of 
the unit is $24. General Electric Vapor 


Lamp Co., Hoboken, N. J. 


Mixing Tank 


A hinged lid mixing tank, Type QM, 
designed to facilitate economical and 
efficient agitation or mixing of lacquer, 
synthetic enamel and other pigmented 
finishing materials. The tank provides 
an inert atmosphere for the mixing of 
these materials, preventing oxidation 
while handling. Tanks are plain, 
cylindrical shells inserted into a bottom 
ring and may be inter-connected to form 
a battery such as for use in paint cir- 
culating systems. Covers are 5/16-in. 
flat steel stock, hinged across the tank 
with malleable cast iron hinges. Clamps 
render the hinged portion pressure- 
tight. The remainder of the cover is 
bolted through a special solvent-resist- 
ant gasket into a steel channel welded 
to the tank lip to provide a gasket re- 
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cess. Equipped with an explosion-proof 
motor. Available in 30, 60 and 120 gal. 


capacities. Larger tank sizes supplied 
on special order. The DeVilbiss Co., 


Toledo, Ohio. 


Lead-Bearing Steel 


A lead-bearing, open-hearth, free- 
cutting steel, known as Ledloy. The 
lead content ranges from 0.15 to 0.30 
per cent. Ledloy corresponding to SAE 
1120 and possessing practically the same 
physicals, is claimed to machine 30 to 
60 per cent faster than the regular steel 
and more easily than high sulphur 
Bessemer screw stock. In the high car- 
bon grades Ledloy 1045 and Ledloy 1085 
are claimed to cut about 30 per cent 
faster than steel of the corresponding 
SAE numbers, whether they be cold 
drawn or heat-treated. The presence 
of the lead does not change the heat- 
treating and standard physical property 
charts can be used to estimate the prop- 
erties of Ledloy after heat-treatment. 
Nor are differences encountered in weld- 
ing Ledloy, the strength and ductility 
of the welds not being affected by the 
presence of the lead. Lead addition re- 
sults in a slight refinement of grain. 
This steel is available in all hot-rolled 
forms. It can be obtained cold finished 
from leading producers of cold-drawn 
steel. Inland Steel Co., 38 S. Dearborn 
St., Chicago, Ill. 





Pulsation Dampener 


An effective gage throttling device to 
dampen severe pressure pulsations so 
that the gage pointer remains steady, 
saving wear on the gage movement. 
It is especially suited for applications 
where the pressure pulsations are 
severe. The unit is said to be inexpen- 
sive, easy to apply and does not re- 
quire adjustments. Ashcroft American 
Gauge Div., Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn. 
































316 


Acetate Molding Material 


\ new line of thermoplastic molding 
compounds with a cellulose acetate base. 
recommended for both injection and 
compression molding. They are manu- 
factured in granular form in a_ wide 
range of colors. including crystal clear, 
black and variegated mottles. Also 
available in transparent. translucent and 
opaque colors. Being custom-made, their 
properties can be altered to suit specific 
applications. Pieces produced from 
these materials are said to have a lus- 
trous finish and to have unusual strength 
properties. being especially resistant to 
impact. Use is restricted only by the 
effect of heat and certain solvents. Ten- 
sile strength ranges from 3.000 to 6.500 
lb. per sq. in.. and transverse strength 
ranges from 6.000 to 7.000 lb. per sq. in. 
Bakelite Corp.. 247 Park Ave.. New 
York. N- E, 


Safety Hook Bolts 


\ combination of safety hook bolt 
head and deep washer to convert ordin- 


ary bolts into hook bolts. The head of 
the ordinary bolt fits into a recess in the 





safety head which is slipped over the 
shank of the bolt. Available sizes range 
from %4 to 1 in. Descriptive bulletin 
available. The Fanner Mfg. Co.. Brook- 
side Park, Cleveland. Ohio. 


Re-cycling Controller 


Time cycle controller. Model 635, for 
multiple electric circuits, which over- 
comes the limitations of a fixed speed 
camshaft by driving the camshaft at 
various speeds. Motors with different 
speeds are placed at either end of the 
camshaft and, utilizing speed reducers 
and over-riding clutches at proper places 
on the shaft. the cycling operation, 
which may be completely automatic, is 


C Ve 


«7 


accelerated or slowed down at any point 
desired. Mercury switches. operated by 
one of the cams or manually controlled 
by pushbuttons. control the acceleration 
and deceleration of the camshaft. Elec- 
tric Switch Corp.. Columbus. Ind. 


Coated Welding Electrodes 


Designated as Type W-20E. Type 
W-22E and Type W-23E, these electrodes 
are intended for shielded arc welding 
of mild steel. Type W-20E is especially 
suitable for high-speed, single-pass weld- 
ing and for jobs where fit-up is likely 
to be poor. Spatter loss is low. the 
weld bead is smooth, and slag is easily 
removed. Ductility is unusually good 
and resistance to corrosion is comparable 
to that of mild steel. The electrode is 
recommended for operation with either 
a.c. or d.c. Type W-22E is designed for 
high-quality, single or multiple-pass arc 
welding of steel in any position. The 
coating is hard and not readily chipped 
or damaged by moisture. Ductility is 
good and resistance to corrosion is 
better than that of mild steel. Type 
W-23E is primarily for high-quality arc 
welding of mild steel in the flat position. 
Ductility is excellent and corrosion is 
better than that of mild steel. This 
electrode also has a hard flux coating 
which is not readily chipped or dam- 
aged by moisture. General Electric Co., 
Schenectady, N. Y. 


Flexible Cables 


A new line of flexible cords and cables 
for portable equipment, known as “Tri- 
cord,” covered with an exceedingly wear- 
resistant “rubber armor.” Type S is a 
heavy-duty cord with “60 per cent rub- 
ber armor” for severe service. Type SJ 
is similar to the heavy-duty cord except 
the jacket is thinner to make it lighter 
and especially adapted for use on 
trouble lamps, washers, vacuum sweepers 
and similar equipment. For special ap- 
plications where rubber would not be 
suitable because of attack by oils. the 
tough outer jacket is compounded with 
neoprene, the cords being marketed 
under the tradename “Triaprene.” De- 
scriptive folder “Tricord ‘Rubber Armor’ 
Cords and Cables” is available. Triangle 
Conduit & Cable Co., Inc., Horace Hard- 
ing & Queens Blvd., Elmhurst, N. Y. 








Automatic Starter 


Designed for across-the-line  s‘arting 
of squirrel cage motors but may also 
be used as primary switches for wound 
rotor induction motors. Known as Bul. 
letin 6013 a.c. automatic starters. they 
are equipped with mill-type thermal 
overload relay for 600 volt service. On 
larger sizes a magnetic overload relay 
is provided to protect the motor. The 
Clark Controller Co., 1146 East 1524 
St., Cleveland, Ohio. 





Black Baking Enamels 


A series of four black baking enamels 
known as “A,” “B,” “C,” and “D” for 
low-cost product finishing. Production 
enamel “A” bakes to a rich gloss that 
is not so sharp as to accentuate surface 
imperfections. Enamel “B” is similar 
to “A” but with somewhat lower gloss. 
Enamel “C” can be air-dried or baked 
and provides the sharpest gloss. while 
enamel “D” gives a dull finish. These 
enamels can be applied equally well 
by spray, floco or dip methods. Sherwin- 
Williams Co.. Cleveland, Ohio. 


Lead-Bearing Steel 


A new lead-bearing, open-hearth steel 
said to offer a combination of qualities 
that permits a high rate of production 
on automatic screw machines. The lead 
addition increases the machinability of 
the steel without affecting its physical 
properties in any other way. This mate- 
rial is said to machine equal to the 
high-sulphur grades of Bessemer steel 
and has sufficient ductility for cold 
forming operations. It can be carburized 
in the same manner as regular carbon 
steel. In heat-treating, it develops a uni- 
form case-hardened surface with a 
tough, ductile core typical of true open- 
hearth steel. It is available in all stand- 
ard SAE analyses in cold finished bars. 
Bliss & Laughlin, Inc., Harvey. Ill. 
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Portable Blueprinter 


A small capacity, portable, blueprint- 
ing machine, known as the Baby Blue, 
intended for personal use and for use 
where commercial blueprinting is not 
readily available. The printing unit is 
provided with a portable case complete 
with washing and fixing trays, fixing 
salts, and a supply of ready cut sensi- 
tied paper 84ox1ll in. Maximum ca- 
pacity of the machine is prints 9x18 in. 
Vandenwood Co., 3030 Euclid Ave., 
Cleveland. Ohio. 


Varible-Speed Control 


À simple, self-contained, positive 
mechanism for governing the speed of 
output shafts throughout an infinite 
number of variations within the range of 
the unit. With the input shaft operat- 
ing at the recommended speed of 180 
rp.m., the unit can be quickly adjusted 
by a hand set with visible dial to deliver 





from 13 to 40 r.p.m. through the low- 
speed shaft, or any speed in between 
these two limits. Although developed 
Primarily for the milling industry, it 
has many applications in other indus- 
Ines. The variable-speed control unit is 
easily installed and right or left-hand 


units are available. Morse Chain Co., 
Ithaca, N. Y. 
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Lusricators—Manzel Brothers Co., 246 
Babcock St.. Buffalo, N. Y. Catalog 94-B, 
12 pages, 84x11 in. Illustrating and de- 
scribing their Model “94” force feed auto- 
matic lubricators for lubricating engines, 
pumps and compressors used in power 
plants. and also for lubricating the bear- 
ings on all types of industrial machinery. 


Lamps—The H. R. Kirkland Co.. Morris- 
town, N. J. Circular No. 3138. Describing 
their new neon indicating lamps. 


ELectropeEs—Page Steel and Wire Div., 
American Chain & Cable Co., Inc., Mones- 
sen, Pa. Booklet, 12 pages, 84x11 in. 
Covering a new electrode, Page Hi-Tensile 


G. suitable for use with either motor gener-. 


ator or transformer type machines, listing 
some of the advantages of these electrodes 
and giving detailed operating instructions. 


Vatves—Homestead Valve Mfg. Co., Inc., 
Coraopolis, Pa. Reference Book 38, 48 
pages, 814x1l in. Complete data and il- 
lustrations covering their line of valves. 
Also suggested uses for valves in all indus- 
tries and suggested metals for special serv- 
ice conditions. 


Bett Conveyor Ipters—The C. O. Bart- 
lett & Snow Co., 6200 Harvard Ave., Cleve- 
land, Ohio. Bulletin 80, 24 pages, 84x11 
in. Complete details covering their more 
popular designs of belt conveyor idlers, in- 
cluding the Series 60 and Series 50 Timken 
equipped belt conveyor idler rolls. 


Steets—Joseph T. Ryerson & Son, Inc., 
Box 800A, Chicago, Ill. Folder, 84x11 in. 
Giving comprehensive data on the high 
physical properties of Rycrome and Nikrome 
“M,” two heat-treated alloy steels used for 
a great variety of heavy-duty applications. 


Testine Macanes— Tinius Olsen Testing 
Machine Co., 500 North 12th St., Phila- 
delphia, Pa. Bulletin 1, 56 pages, 6x914 
in. Illustrating and describing their line 
of hardness testing machines including 
their new direct reading production Brinell 
machine. 


“6 Mınctes Wira 6 MetaLs”—The Inter- 
national Nickel Co., Inc., 67 Wall St., New 
York, N. Y. Booklet, 16 pages, 4x9 in. 
Covering the characteristics and uses of the 
special alloys such as Inconel, “K,” “S,” 
and “R” Monel, as well as Monel and 
nickel. 

Corroston—Mutual Chemical Co., of 
America, 270 Madison Ave., New York, 
N. Y. Bulletin, 8 pages, 4x9 in. Briefly 
summarizing the studies and experience of 
the company in the use of chromium chemi- 
cals for the purpose of inhibiting corrosion. 


Fans—The Emerson Electric Mfg. Co., 
St. Louis, Mo. Pocket-size catalog, 24 
pages. Illustrating and describing their 
full line of fans including mechanical fea- 
tures, performance data and prices. 


Speep Repucers—D. O. James Mfg. Co., 
1114 W. Monroe St., Chicago, Ill. Catalog 
150, 176 pages. A complete listing of their 
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different types of reducers. including her- 
ringbone, worm, helical worm. double worm. 
spiral bevel, spiral bevel herringbone, spiral 
bevel spur, and spur gear. 
lings are also listed. 


Flexible coup- 


Macnets—Dings Magnetic Separator Co., 
Milwaukee, Wis. Catalog 22, 16 pages. 
814x11 in. Illustrating and describing their 
high-intensity lifting magnets, including de- 
tails of construction. operating data and 
applications. Also includes other types of 
magnetic separators manufactured by the 
company. 


Conveyor CxHains—Baldwin Duckworth 
Chain Corp., Springfield, Mass. Bulletin 
65, 40 pages, 844x1l in. Tables of dimen- 
sions and types of attachments for both 


standard and long pitch chains are given. 


Tusinc—Joseph T. Ryerson & Son, Inc., 
Box 8000A, Chicago. Ill. “Timken Quality 
Tubing,” 24 pages, 8'4xll in. Tables of 
dimensions, tolerances and physical prop- 
erties of Timken mechanical tubing, a re- 
cent addition to the Ryerson stocks of 
“Certified Steels.” Numerous applications 
are listed and described. 


Betu-Cu-Loy Saeers—Bethlehem Steel 
Co., Bethlehem, Pa. A new folder on their 
Beth-Cu-Loy sheets for high rust resistance. 


LEATHER Packincs—Garlock Packing Co., 
Palmyra, N. Y. Folder, 814x11 in. De- 
scribing the new Garlock Bitan leather 
packings which are specially treated to make 
them operate successfully against extreme 
pressures and highly resistant to temper- 
ature, acids or alkaline solutions. 


Mortors—Sterling Electric Motors, Inc., 
5401 Telegraph Rd., Los Angeles, Calif. 
Bulletin 142, 4 pages, 814x11 in. Setting 
forth recent improvements in the Sterling 
KLOSD motor, the most outstanding of 
which is the patented Sterling herringbone 
rotor. 


Corp Drawn SreeL—Union Drawn Steel 
Div., Republic Steel Corp., Massillon, Ohio. 
Booklet, “Cutting Costs with Cold Drawn 
Steel,” 24 pages, 4x914 in. A non-technical 
discussion of the results of cold drawing 
and their utilization in the manufacture of 
steel parts. 


Speen Repucer Morors—Bodine Electric 
Co., 2264 W. Ohio St., Chicago, Ill. Bul- 
letin 1022, 8 pages, 8x10% in. Illustrates 
and describes the more than 60 types of 
small motors equipped with speed reducers 
manufactured by the company. Cutaway 
photographs showing internal construction 
of the motors are included, together with 
data for their proper selection. 


“NicKEL ALLOY SreeLs”—The Interna- 
tional Nickel Co., Inc., 67 Wall St., New 
York, N. Y. Data Sheet Section IV, No. 1. 
“Iron-Nickel and Related Alloys of the 
Invar and Elinvar Types.” A new section 
for their Data Book “Nickel Alloy Steels” 
to replace the original material on this 
subject. 









































































Books and Bulletins 





Strength of Materials 


Norman C. Riccs and Max M. 
Frocut. 446 pages, 6x834 in. 454 illus- 
trations. Clothboard covers. Published 
by The Ronald Press Co., 15 East 26th 
St., New York, N. Y. Price $3.75. 

Subject matter of this book includes 
stress and strain, two-dimensional stress 
analysis, thin cylinders and riveted 
joints, shear and bending moments, 
stresses in beams and columns, strain 
energy and impact stresses, photoelas- 
ticity, and the failure of materials. 

Although the book is designated as a 
first course in the strength of materials, 
it is not confined to elementary consid- 
erations, and calculus is used throughout 
the book. In addition to a 30-page chap- 
ter on the elements of photoelasticity, 
considerable reference is made to pho- 
toelasticity throughout the book. The 
subject matter is presented in a thor- 
ough manner with a great deal of at- 
tention being given to all the details. 


Arc Welding and How to Use it 


340 pages, 52x82 in. 320 illustra- 
tions. Red fabricoid covers. Published by 
The Hobart Brothers Co., Troy, Ohio. 
Price $1.50. 


A new edition of the Hobart Welding 
Manual, containing up-to-date informa- 
tion on new developments in arc weld- 
ing, rods, machines and technique. The 
book is divided into six sections, cover- 
ing the following subjects: (1) general 
information on the development of arc 
welding, weldability of metals, applica- 
tions or uses, various types of joints and 
welds, welding rods, welding speeds and 
costs; (2) a series of practical welding 
lessons; (3) information on carbon arc 
welding and cutting; (4) instructions on 
welding other metals; (5) special in- 
formation; (6) modern welding equip- 
ment briefly described and discussed. 


Mechanics of Machinery 


C. W. Ham anp E. J. CRANE. 476 
pages, 6x9 in. Blue clothboard covers. 
389 illustrations. Published by the 
McGraw-Hill Book Co., Inc., 330 West 
42d St., New York, N. Y. Price $4. 


The second edition of this book has 
been completely reset, with many changes 
in arrangement and text. New material 
has been included and many problems 
have been added for solution on the 
drafting board. 

The content of this edition like the 





first is divided into two major parts. 
Part I describes and analyzes the mo- 
tions of linkages, cams, gears, belts, 
ropes and chains, intermittent movements 
and mechanism trains. A chapter on 
gear-tooth systems and production meth- 
ods has been added to this section. 

Part II deals with the kinematics and 
dynamics of machinery and covers veloci- 
ties, accelerations, static and inertia 
forces in machines and also the balanc- 
ing of machinery. 

All problems are grouped in a sep- 
arate division at the end of the book 
and afford ample exercises in the prac- 
tical application of the fundamental 
theories discussed. 


Design of Machine Members 


A. VALLANCE. 500 pages, 64x94 in. 
Clothboard covers. Published by the Mc- 
Graw-Hill Book Co., Inc., 330 West 42nd 
St., New York, N. Y. Price $4.00. 


This book covers the theory of the de- 
sign of machine elements. Written for a 
college textbook, the author has in- 
cluded numerous problems and illustra- 
tive examples. Being written for stu- 
dents who have had previous courses in 
kinematics and mechanics, very little 
space is taken up by lengthy derivations 
of formulas. 

Machine elements covered include riv- 
eted joints, welded joints, screws and 
fastenings, cylinders, flat plates, springs, 
shafts, couplings, clutches, brakes, bear- 
ings and gears. Considerable space is de- 
voted to engineering materials and the 
discussion of fundamentals such as the 
factor of safety and the selection of de- 
sign stresses. 


Steels for the User 


R. T. RoLFE. 280 pages, 6x834 in. 
Clothboard covers. Published by the 
Chemical Publishing Company of N. Y., 
Inc., 148K Lafayette St, New York, 
N. Y., exclusive American agents in 
North and South America for the book. 
Price $8.50. 


This book is based on a series of ar- 
ticles which appeared in the British pub- 
lication, The Iron and Steel Industry, 
during the years 1934-37. The author 
states that the purpose of the book is 
primarily to furnish the engineer and 
user with the basic information he re- 
quires in order to deal adequately with 
his daily problems. 

Written as a reference book, the text 
does not go into any of the details of 





metallurgy but gives an overall view of 
the test methods, steel specifications, 
fundamental considerations in the heat. 
treatment of steels, the use of steels a 
elevated temperatures, and fatigue test. 
ing. The last chapter of the book “The 
General Principles of Selection” is 95 
special interest in that it is devoted to , 
comprehensive discussion of the factor 
to be considered in the selection of , 
particular steel. 


NEMA Motor and Generator 
Standards 


No. 38-49. 168 pages, 8x10%2 in. Stif 
paper covers. Published by the National 
Electrical Manufacturers Association, 
155 East 44th St., New York, N. Y, 
Price $2.00. 


This new Standard, to supersede the 
1934 edition, contains all the informa- 
tion in the previous edition, somewhat 
modified, plus much additional data and 
information. Some of the new material 
included covers temperature ratings of 
various types of inclosed motors, stand. 
ardized lettering for flange mounted mo- 
tors, and methods of measuring motor 
vibration. The section dealing with ad- 
justable-speed direct current motors has 
been revised to give the horsepower 
ratings for continuous, one hour, and ta- 
pered duty. 

A new standard which should prove 
of special interest is a table of maximum 
speeds by field weakening for constant 
speed d.c. motors having standard horse- 
power and speed ratings. 


Systematic Location of Diesel 
Engine Troubles 

Victor W. Pace. Wall Chart, 25x38 in. 
Published by Norman W. Henley Publishing 
Co., 2 West 46th St., New York, N. Y. Price 
50 cents. 

This new Diesel chart, printed in two 
colors, has sectional views, longitudinal and 
transverse, of a typical modern light Diesel 
engine, as well as diagrams of a fuel supply 
system, including the feed pump, the injec- 
tion pump and the fuel injector. All me- 
chanical parts are clearly indicated by 
arrows and named and the accompanying 
tabular matter summarizes the various de 
fects likely to occur, the symptoms that in- 
dicate the defective condition and the 
remedy for the trouble. 


Place of Photoelasticity in the Analysis 
of Statically Indeterminate Structures 


Max M. Frocur. 53 pages, 6x9 in. Pub- 
lished as an Engineering Bulletin by the 
Carnegie Institute of Technology, Pitts 
burgh, Pa. 

The purpose of this bulletin is to bring 
to the attention of engineers and designers 
the merits of the modern photoelastic method 
of stress analysis and to show its relia 
bility, scope and simplicity in the field of 
structural analysis. 
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The WR’ and Weight 


of 
O a 


na For Rounds per Inch of Length, Steel Weighing 0.2816 lb. per cu.in. 


TRESCOTT S. WHITE 


Enterprise Engine Company 


To compute the W R? value for the 
shape illustrated, consider it as made 
up of a disk 30 in. in diam. and 12 in. 


r O OBTAIN VALUES which are 
not listed in these tables, find the 


ratio of desired diameter to any 








ស given diameter, and raise this ratio to long, minus a disk 2214 in. in diam. 
* the fourth power. Then multiply the and 9 in. long, and minus a disk 64% 
T tabulated W R? for the given diameter in. in diam. by 3 in. long. Substituting 
f by the value of the ratio raised to the i tabulated values: WR? = (155.509) 12 — 
fourth power; this will give the value +- 0"- ។ ! (47.8137) 9 — (0.27021) 3=1434.97 Ib.ft.’ 
the of WR’ for the desired diameter. i However, the shape may be consid- 
ma- For example, in order to compute the z | ered made up of a ring 30 in. outside 
យ value of WR for 6% in., select 6 in. i diam. and 22% in. inside diam. 12 in. 
ia as basic diameter. * long, plus another ring 2214 in. outside 
a 6.25/6 = 1.0417; (1.0417)* = 1.177 ' diam., and 6t% in. inside diam. 3 in. 
3 Tabulated WR? for 6 = 0.24881 Ib. ft.’ long. Substituting, WR? = (155.509 — 
ស WR: for 6.25 = (0.24881) (1.177) i 47.8137) 12 + (47.8137 — 0.27021)3 
* A -- 1434.97 10. 
á Moving decimal one place in the A rough inspection in each case will 
iá diameter requires movement of 4 places quickly indicate the breakdown that 
a in the same direction in the value of will involve the least amount of com- 
ស WR’. putation to determine WR’. 
ve Diam. Weight Lb. Ft? | Diam. Weight Lb. Ft? | Diam. Weight Lb. Ft.2 
D ] 0.22111 0.00019 | 1 1.4786 0.07873 | 8 14.155 0.78639 
ees ly 0.2799] 0.00031 | Ve 4.7309 0.08784 | 1g 14.601 0.83667 
ý 0.34558 0.00047 | 34 4.9902 0.09774 14 15.053 0.88938 
3 0.41815 0.00069 | 1% 5.2561 0.10843 3% 15.513 0.94444 
1 9 0. 49762 0.00097 | 5 5.5292 0.11999 | 1 2 15.979 1.00215 
5 0.58401 0.00134 1 ន 5.8091 0. 13245 5 8 16. 153 l 06243 
34 0.67733 0.00180 1⁄4 6.0961 0.14585 34 16.933 1.12542 
ng 74 0.77755 0.00237 | 3% 6.3898 0.16024 1% 17.420 1.19111 
* 2 0.88467 0.00307 14 6.6903 0.17568 | 9 17.915 1.25958 
* le 0.99872 0.00392 56 6.9978 0.19220 le 18.416 1.33104 
nd Y4 1.1197 0.00492 | 34 7.3123 (). 20986 4 18.924 1.40492 
. 3% 1.2475 0.00611 % 7.6339 0.22872 3% 19.439 1.48299 
ក * —1 -52 10 0.00912 1 ង់ 8.2973 6.27021 8 ១០ . 480 1.64771 
oe 4 1.6726 pa 4 8.6395 0.29295 *4 21.025 1.73500 
de R 1.8281 0.01312 3 é 8.9884 0.31710 8 21.567 1 .82563 
> 3 1.9905 0.01555 ly 9 . 3443 0.34271 | 10 22.119 1.92000 
14 2.1598 0.01831 5% 9.7073 0.36984 le 22.673 2.01764 
4 2 . 3301 0.02142 | 34 10.077 0.39856 \4 23.265 2.12181 
ន 3 2.5192 0.02491 | A 10.454 (). 42890 3% 23.807 2.22444 
be 1% 2.7093 0.02881 | 7 10.837 0.46097 4 24.384 ១2 . 33354 
he * 2. 9064 0.03315 | 14 11.228 0.49477 * 24.968 2.44667 
its- *4 3.1103 0.03797 | 1. 11.625 0.53042 34 29.999 2 . 56380 
à K 3.3209 0.04329 | 34 12.029 0.56795 % 26.157 2.68521 
ers 4 3 . 5380 0.04915 | 5 12.441 0.60747 11 26.761 2 . 81083 
n * 3.7633 0.05559 | 54 12.859 0.64894 ព 27.373 2.94167 
ក 3 .0048 0.06264 34 «18.284 0.69259 ý 27.992 3.07521 
34 4 .2333 0.07033 | 74 13.716 0.73833 3% 28.616 3.21417 
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Weight 
29. 
. 889 
30. 
187 
. 840 
32. 
33. 
33. 
34. 
35. 
35. 
. 002 
TT 
.100 
. 830 
. 505 
. 308 
.057 
. 815 


578 


250 


534 


516 
189 
871 
558 
254 
955 


3.550 
. 127 
.910 
. 704 
. 501 
. 300 
AW 
.936 
. 762 
. 750 
. 401 
. 282 
. 133 
. 907 
. 804 
737 
618 


401 
305 
.212 
. 130 
2 .051 
2.980 
918 
. 801 
5.813 
. 707 
733 
705 
682 
668 


659 


Lb. Ft2 


3. 


បា យា អ — -s យ យ យ 


ស យ 


© %ស%2@2 222» *-* ADAA A wi 


— 
© o 


10. 
11. 
11. 
11 
12. 
12. 
12. 
13. 
13. 
14. 
14. 
15. 


16. 
16. 
16. 


18. 
18. 
19. 


a 


35785 


.50618 
65938 


81764 


. 9811) 
. 14965 
32340 
. 30271 
. 08715 


777 


. 07301 


. 27542 


. 48310 
. 00730 


91750 
14382 
37681 
61618 
86257 


. 11528 
. 37542 
. 05750 
. 91025 
. 19813 
. 48007 
. 78313 
. 08708 
. 39917 


71903 


.87958 
3947 


7261 
0813 
1435 


.8141 


1933 
5819 
9801 
3868 
8036 
2296 
6665 
1119 


. 9683 


0349 
5116 
9993 


. 4968 


20.15 
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Weight 


29 


73 
4 


4១. 


. 038 
. 004 
.675 
694 


799 


42 


D 


Lb. Ft? 
20. 
. 2075 
. 8804 
. 4880 


21 
21 


99 


23. 
23. 


24. 


29. 


29 


97 


- 4 


97 


32 


41 


ol 


58 
6l 


- 


l- 


87. 


91 
94 


102. 
105. 
109. 
113. 


118. 
122. 
126. 
131. 


7203 


1024 
7280 
3077 
0100 


. 0848 
26. 
.0543 
. 7594 
28. 
29. 
29. 
30 . 
. 2826 
33. 
35. 
37. 
39. 
.0225 
42. 


44. 
47. 
49. 
.4269 


53. 
56. 


3628 


4777 
2102 
0500 
7178 
9062 
5907 
3376 
1478 
9641 
9736 
8137 
2040 


7262 


1000 


040) 
0832 
63. 
66. 
69. 


6965 
3919 
1731 


.0399 


74 . 
78. 
81. 
84 . 


0040 
0393 
1771 
1076 


7332 


. 1569 
. 0794 
98. 


3020 


030 
861 
800 
848 
005 
278 
663 
166 
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Weight 


186. 
189. 
192. 
195. 
199. 
211 
226. 
240. 
255. 
270. 
286. 
302. 
319. 
336. 
353. 
371 
390. 
408. 
428. 
447. 
467. 
488. 
509. 
531 
552. 
575. 
598. 
621 
644. 
669. 
693 
718. 
T44 
709. 
796. 
822. 
850. 
877. 
905. 
934. 
963. 
992. 
1022. 
1052. 
1083. 
1114. 
1146. 


2211. 


002 
224 
471 
749 


052 


.698 


477 
852 
070 
930 
641 
770 
303 
399 
859 


. 790 


120 
940 
173 
857 
991 
548 
583 


.013 


922 
252 


034 


. 266 


920 


025 


.581 


587 


.015 


894 
196 
976 
179 
804 
907 
133 
110 
837 
687 
987 
738 
911 
534 
684 










Lb 
135.7 
140.5: 
147. 2! 
150.3! 

155.509 

176.599 

201.313 
227 .681 
256.558 
288 .099 
322 . 470 
359.810 
400.312 
444.152 
491.470 
542.526 
597.385 
656.362 
719.568 
787 .248 
852 . 404 
936 .807 
1019.17 
1106.74 
1199.92 
1298.81 
1403.72 
1514.88 
1632.45 
1756.77 
1888 . 08 
2026.64 
2172.58 
2326.39 
2488.11 
2658.24 
2830 . 88 
3024.31 
3221 .00 
3427.07 
3042.89 
3868.7 
{108.50 
1351.80 
1609.65 
1878.70 
5159.40 
19198 .64 
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